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Doocrlptlon 

FIELD OF THE INVENTION 

[0001] The present Invention relates to an imago-recording material, in particular, to a photothermooraphic or ther- 
mographic material excellent in silver tone. 

BACKGROUND OF THE INVENTION 

[0002] A photothermographlc or thermographic material has been proposed for long and described for examola in 
U S. Patents 3.162 H4 and 3.457.075. D. Klosterboer. Thermally Process siivr fly.™ -imaging Processes and 
Materials-, compiled by Sturge, V. Walworth, A. Shepp, 8th Ed., Neblette, p. 279 (1 969). A photothermographlc material 
generally has a photosensitive layer comprising a catalytically active amount of photocatalyet (e.g„ silver hallde) a 
reducing agent, a reducible silver salt (e. S ., organic silver salt), and a toning agent wblch controls the tone of silver 
according to necessity dispersed In a binder matrix. A photothermographlc material forms a silver Image of black color 
by heating at high temperature (e.g.. 80»C or mow) after image exposure to cause an oxidation reduction reaction 
between silver halide or a reducible silver salt (functioning as an oxidizing agent) with a reducing agent The oxidation 
reduction reaction Is accelerated by the catalytic action of the latent image of the silver hallde generated by sxooeure 
Therefore, the silver Image of black color ie formed In the exposure region. 

[0003] A photothermographlc material ie generally stored as a bulk product after coating until prooessed and shipped 
The storage stability of a coated bulk product during that time Ie not good and the improvement of the storage stability 
Is desired. Further, it is desired that the tint of a silver image ie not varied by the photothermographlc temperature. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to Improve the storage stability of a coated bulk product and silver tone 

In a (photojthermographlc material, In particular, a photothermographlc material. 

[0005] The above object of the present Invention has been achieved by the following means 



(1) An image-recording material which has at least on one surface side of a support a thermoeensitive recordlno. 
element containing a ecaly organic acid silverealt, a reducing agent tor a silver Ion, and a binder, or a photosensitive 
recording element containing a scaly organic acid sliver salt, a reducing agent tor a sliver Ion, photosensitive silver 
hallde, and a binder, wherein the NH 4 * content of all the layers on the surface side of the support which has the 
Ihermosensltlve or photoeeneltlve recording element is from 0.06 to 3.4 mmol as the coating amount oer m* of tha 

35 support. r 

(2) The material as described in the above Item (1). wherein the N»V content is from 0.56 to 2.8 mmol as the 
coating amount per m 2 of the support. 

(3) The material as described In the above item (1) or (2). wherein the alkali metal Ion content of all the layers on 
the surface side of the support which has the thermoeensitive or photosensitive recording element is from 0 05 to 

<° 3.6 mmol as the coating amount per m2 of the support. 

(4) The material as described in the above Item (3), wherein the alkali metal ion content Is from 0 59 to 3 0 mmol 
as the coating amount per m* of the support. 

(5) The material as described in any of the above item (3) or (4). wherein the alkali metal Ion Ie Lr>, Na+ or K* 

(6) The material ae described in any of the above items (3) to (5). wherein the ratio of the contents of the alkali 
<* metal Ion and NH 4 * La, (NH 4 *)/(alkaH metal Ion), is from 0.01 to 30 In molar ratio. 

(7) The material as described in any of the above items (3) to (5), wherein the ratio of (NrVVfalkali metal Ion) is 
from 0.1 to 20. " ' 

(8) The material ae described In any of the above Items (3) to (5), wherein the ratio of (NH 4 +y(alkali metal Ion) Is 
from 0.5 to 5. 



(9) The material ae described In any of the above Hems (1) to (8), wherein the layer containing a ecaly oroanlc 
acid silver salt further contains a phthallc acid compound represented by formula (I): 
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IflT'" ,^1". Ra Snd 04 MCh re P r8sont8 a nydrogan atom or a monovalent substituenr L andt »»* 

a "nKlna group; n, and n 2 each represents 0 or 1' M reoresentK * 3 L™, . 1 ^ MCh repre - 
represents a valency of M, and when M represents a^n^Tk^T «' C0Unter ,0n; and k 
resents a hydrogen atom and n, and n 2 each ££mo Too, aim £.TEE ' ,hat ^ M 

(10) The material as described In the above £ZtoZ^S*J^^ ^ "T** ' hyd, ° 9en atom - 
alkali meta, lon, an alkaline earth metal Ion, SlZZ ^aZt taEST* amm ° niUm ion ' 80 
having reverse charge, or a metal complex ton ^polymer, an organic compound 

2££ 'XXESZ?™ *~ iteme (1) t0 (10) " *"* *• «-"-. -tent of the 

by water, and then drying, and themain bJTSS C toa^S ^ * 

at 25"C 60% RH of 2% by weight or less. V 9 ^'''^^^ moisture content 

(13) The material as described in any of the above Items m to r 1 o\ uuh a r fl i„ < , . 

recording element ( ' ( 2,1 whareln ,ho ^"a'contalna a photosensitive 

BRIEF DESC HIPTIOM OF THE DRAWlNftfi 

[0006] Fig. 1 Is a schematic crosa-eectional view showlno ana «»», n u ^ „ u . . 

system for use in the present invention. 9 P * 01 hMt dweto P ln S unit In a plate heater 

[0007] F '9- 2 is a Bchematlccross-oectlonal view showlno another nvamnia^^k .„ . ■ 

system for use In the present Invention. P ' 8 * 61 hMt dm/ **^9 "nit in a plate heater 

Key to the Svmbojs 

[0008] 



18: Heat developing unit 

120: Plate heater 

122: Pressing roller 

4B 130: Driving roller 

DETAILED DESCRIPTION OF THF IMVPMTinM 



[0009] The present invention will be described in detail below. 

[0010] The photothermographic material accordina to the areoant in Uan «i nn . 
the support a scaly organic acW sihrer salt, a j^^^^X^^' T ^ ^ 8UffaM sWfl <* 
of all the layers on the surface side of ^ub^ZIS^^L ' Snd 00rta,r » NH < + in total 

the coating amount per m* of the ^^^^J^tZ EUTIt °! ° ° 6 1 ° 3 * mmo1 a8 
of the support which contains the above e^SSJSJ £2 ™ SiJ "J? 1 *• 'f yere °" ,hB surfac ° 
support. By using such a scaly organic ao« ? ^ - COa,ln9 amount P er <* th * 

silver tone difference is geSe fSt Si XTS *En^ ^ ? NH * + ° r an a,kali ™ ,al 

t-h, *. to the storage of a coated ^uc,3e^^ £ 
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silver salt is used, not only the storage stability lowers but aleo the sliver tone is deteriorated. On the other hand, if the 
amounts of NH 4 + or an alkali metal Ion are less than the above range, neither the silver tone Is Improved nor the storage 
stability is sufficient. While when the amounts of NH 4 + or an alkali metal Ion are larger than the above range, the storage 
stability decreases. 

5 [0011] Further, it Is also preferred to contain both NH 4 * and an alkali metal ion for obtaining preferred silver tone and 
storage stability, and the ratio of (NH 4 +)/(alkall metal Ion) Is from 0.1 to 20. 
[0012] Li + , Na* or K f Is preferred ae the alkali metal ion for use In the present invention. 
[0013] In the present invention, NH 4 + and an alkali metal Ion may be added as an alkali solution such as NhLOH 
alkali hydroxide metal ion (e.g., LIOH, NaOH, KOH) or they may be added in the form of a salt formed with an acid' 
io alternatively they may be added as a salt formed with other photographically useful substances. 

[0014] These compounds are added to the coating solution of the layer coated on the same surface aide of the 
support as the layer containing an organic acid sliver. When they are added as an alkali solution, a solution of from 
0.1 to 40% by weight Is preferably used, and when added in the form of a salt, any of a solution, a powder and a solid 
fine particle dispersion may be used. 
is [0016] "Rie addition amount of NhV is from 0.06 to 3.4 mmol/ m 3 , preferably from 0,55 to 2.8 mmol/m 2 , and the 
addition amount of an alkali metal ion is from 0,05 to 3.6 mmol/m* preferably from 0.59 to 3,0 mmolfrrA They may be 
used NrV alone or an alkali metal ion alone but they are preferably used in combination, and the addition amount In 
this case is from 0.11 to 7.0 rnmoVm* preferably from 1.14 to 6.4 mmol/ m* The ratio of (NH 4 +)/{alkall metal ion) In 
this case is from 0.01 to 30, preferably from 0.1 to 20, and more preferably from 0.5 to 5. 

[001 6] NH 4 + arid an alkali metal ion may be added to any of an organic acid silver-containing layer, a photosensitive 
layer, an Interlayer, or a protective layer, and they may be added to two or more layers. 

[0017] It Is also preferred that they are added to a photosensitive layer by being added to the main binder ol a 
photosensitive layer, which will be described later, or added as a dlcarboxylic acid salt used as a tone adjuster, which 
will be also deacribed later. 

[001 8] The layer containing an organic acid silver salt (an Image-recording layer) of the photothermographic material 
according to the present invention can be formed by water system coating with an environment-friendly coating solution 
In which 30% by weight or more of the solvent is occupied by water, and it Js preferred to use a polymer having an 
equilibrium moisture content at 25 B C 60% RH of 2% by weight or less, which Is preferred for obtaining good photographic 
performances, as the main binder of this layer. The photothermographic material according to the present Invention 
so preferably has a photosensitive layer containing photosensitive silver halide provided on the same surface side of the 
support as the layer containing an organic acid sliver salt. It Is particularly preferred for the organic acid silver salt- 
containing layer to contain photosensitive silver halide. It is also preferred from the viewpoint of the production to use • 
a hydrophlllc binder as the main binder of the constituting layers such as interlayer and the protective layer which are 
provided on the same surface side as the organic acid silver salt-containing layer (preferably the photosensitive layer) 
M and the organic acid silver aalt-contalning layer is coated simultaneously with these layers. 

[0019] Photo-lnsensltlve organic acid silver salts for use in the present Invention are scary and they are preferably 
contained in a photosensitive layer or a photo-insensitive layer. Organic acids for forming silver safe are preferably 
long chain fatty acids preferably having from 10 to 30 carbon atoms, and more preferably from 15 to 25 carbon atoms. 
Organic sliver salt complexes may also be used. The tlgands of complexes preferably have the total stability constant 
against silver ions of from 4.0 to 1 0.0. Organic silver salts are described in Research Disclosure . No 17029 and Ibid 
No. 29963. — 
[0020] Examples ol organic silver salts include silver salts of fatty acids (e.g., gallic acid, oxalic acid, bahenlc acid, 
stearic acid, palmitic acid, laurlcacld), silver salts of carboxyalkylthloureas (e.g., 1-(3-carboxypropyl)thtourea. 1-(3-car- 
boxypropyl)-3,3-dimethylthlourea), silver complexes of the polymerization reaction products of aldehydes (e.g., for- 
maldehyde, acetaldehyde, butyraldehyde) with hydroxysubstituted aromatic carboxylic acids, silver salts of aromatic 
carboxylic acids (e.g., salicylic acid, benzoic acid, 3,5-dihydroxybenzoic acW, S.S-thlodlsallcyllc acid) t silver salts or 
silver complexes of thioenes (e.g., 3-(2-carboxyethy|)-4-hydroxymethyl-4-thiazoline-2'thloene, 3-carboxymethyl-4-thi- 
azoline-2-thioene), sliver salts or silver complexes of nitrogen acids (e.g., imidazole, pyrazole, urazol, 1,2,4-thla2ole, 
1 H-tetrazole, 3*amino-5-benzylthio-1 ,2,4-triazole, benzotrlazole), silver salts of saccharin, silver salt of 5-chlorosalicy- 
£0 laldoxlme, and silver salts of mercaptides. 

[0021] In the present invention, scaly organic acid silver salts are selected from among these compounds. It is pre- 
ferred to use scaly organic acid silver salts alone as organic silver salts, but the above organic silver salts may also 
be used In combination with organic acid silver salts If the amount is within the range of 30 wt% or less of the entire 
amount. Fatty acid silver Is preferred as an organic acid silver salt, In particular, organic acid silver salts containing 92 
« mol% or more of silver behenate are preferred, and silver behenate Is most preferred. Organic acid silver salts are 
preferably used in an amount of from 0.05 to 3 g/m 2 , more preferably from 0.3 to 2 g/m* as a silver amount. 
[0022] As scaly organic acid silver salts are used In the present invention, "scaly" Is Judged as follows: An organic 
acid silver salt is observed with an electron microscope, the shape of the organic acid silver salt particle is approximated 
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tc .a rectangular parallelepiped, and when the side* of the rectangular parallelepiped are taken as a b and c from th* 
shortest (c may be equal to b). x la calculated from the shorter numeric valuee a and b as follows* 



x = b/a 



x Is obtained about 200 particles by the above equation, and when the average value Is taken as x 
those satisfy 'the relationship x (average, > 1 .5 are regarded as soaly particles, prefeTb^ > x aveZ ) >? fX 1 
preferably 20 > x (average) > 2.0. In this connection, acicular Is 1 <x (average) < 1 5 & ) " 

[0023] In a scaly particle, a can be regarded as a thickness of a tubular particle having a plane makina 6 and c tha 
sides as a ma,n ptane. The average of a la preferably from 0.0! to 0.23 um and more preferably f Z a T t^to l 
S^^ESJir 1 ,06 " - -preferaKm-l.Tfof Z 

[0024] When an aqueous solution containing a water-soluble silver salt and an aqueous tertiary alcohol ^i,*™ 

SSS2ST2 B f m mo,al "* 8re reflc,ed h a feac,,on ve88el < ino ^ ^ SSX^JSS 

tertiary alcohol solution containing an organic acid alkali metal salt to the solution In the reaction v BSM n . 
acid silver salt is preferably formed In a manner so as to make the temped 

reaction vessel (preferably the aqueous solution containing a vmtMt^ltZ^o^oZ E£?Si? 

advance, or In the case when the aqueous solution containing a water-eoluble le^ is nLt S^JSSS 

added simultaneously with the aqueous tertiary alcohol solution containing an organic acid alkali ™,»?.J?7 

Are. the solution in the reactton vessel is water or a mixed solvent of wate^n KS#12E ZS^lEl? 

further also in the case when the aqueous solution containing a wat^oluble silver JiEiSJS 

in advance, water or a mixed solvent of water and a tertiary alcohol may previously be added th a v!«Jn . IT 

20«C to BS'C. By maintaining the temperature difference during the eddltbn of the aqueous InteT^lT^ 

^ 8 8 " V f ' 8alt ' a '^ r nltra,B is pre, * rr9C '- md M the concentration of the SSSSto^K 
salt in the aqueous solution Is preferably from 0.03 to 6.5 molrtiter. more preferably from 0. 1 to 5 SeT^rTZ 
of the aqueous solution Is preferaby from 2 to 6. more preferably from 3.5 to 6 pH 
[0026] A tertiary alcohol having from 4 to 6 carbon atoms may be contained In the aoueous -oluti™ 
water-soluble silver salt, and in such a case the content of theYertlary alcohol ^X ^r^T^rZ^ 
60% by volume or lese, based on the total volume of the aqueous solution contain ncu irihT..^ »^ 
temperature of the eolutlon h preferably from <fC to 50-C, more pTefSb^ 5°C ^e 1 % e^ 

solution containing a water-eoluble eHver satt is added simultaneously wHh the aouaoue tartiarv 

[0027] The alkali metal of the organic acid alkali metal salt Is specifically Na or K Oroanie acid allui hZL ■ 
produced by adding NaOH or KOH to an organic add. It Is preferred to mate the welghToHht 'ISuSSISX " 
of the weight of the organic acid at that time to leave an unreacted organic acid TIL residual ™?T£tIf ?° 
this «me Is from 3 to 50 mo.%, preferably from 3 to 30 mof%, per J5t~ J ^S^Sf^Z^ 
amount larger than the prescribed amount Is added and the excess amount of alkal. ^VmSZSS^IZ 
adding an acid such as a nitric add or a sulfuric acid neuiiaiizeo anerward by 

Sy ¥ 3^ZE££S *" charac,w,8tfc8 of ,h8 or9anic ac,d 8l,v * ** » 

[0029] There may be addedtothe aqueous solution containing a water-soluble sliver salt, the aqueous tertlarvafcohoi 
solution contain^ an organic acid alkali metal salt, or the eolutlon in the reaction v "selto^moto I 
represented by formula (1) as disclosed in JP-A-62-65035 (the term 'JP.A-as u*Jd ihZ £ 1!™ P . compou,ld 

StSTSSS 1 in0r9anC r^, 88 d ' 8Cto8ed ^50-101019, a sulfur compound as dlsekMs^injp-A- 
512? c«nP°"nf *» disclosed in JP-A-57-643, or a hydrogen peroxide 

ESonl ^SSJ t8 * a * ^ *? ution ""^B an «W»fo alkali metal salt according to the present 
nvention is preferabV a mixed solvent of a tertiary alcohol having from 4 to 6 carbon atoms and water forohMnhn 
the homogeneity of the solutton. If the carbon atom number exceeds this range, the impa™ £„£ W 

compatible wrth water Is most preferred. Since alcohols other than tertiary alcohols have reductoilBy. hail w 

a n disadvantageously caused in the organic acid metal salt formation as described abon ^ The eon^SZSl 

alcohols contained in the aqueoue tertiary alcohol solution containing an orgS5nS^i?iff 
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[0031] The concentration of the organic acid alkali metal salt in (he aqueous tertiary alcohol solution containing an 
organic acid alkali metal salt for use in the present invention Is from 7 to SO wt%, preferably from 7 to 45 wt% and 
more preferably from 1 0 to 40 wt%, by weight ratio. ' 
[0032] The temperature of the aqueous tertiary alcohol solution containing an organic acid alkali metal salt added 
s to the reaction vessel is preferably from 60 to 90« C, more preferably from 60 to 85'C, and most preferably from 65 to 
85»C, for the purpose of maintaining the necessary temperature to prevent phenomena such as crystallization and 
solidification of the organic acid alkali metal salt. The temperature is prefereby controlled at a certain temoerature 
selected from the above range throughout the reaction. 

[0033] The organic acid sliver salt according to the present invention is produced by i) the method in which the total 
io amount of the aqueous solution containing a water-soluble silver salt Is added to the reaction vessel in advance and 
then the aqueous tertiary alcohol solution containing an organic acid alkali metal salt is added thereto (a single addition 
method), or II) the method In which the aqueous solution containing a water-soluble silver salt and the aqueous tertiarv 
alcohol solution containing an organic acid alkali metal satt are added simultaneously at least for some period of time 
(a simultaneous addition method), The latter simultaneous addRion method Is preferably used In the present Invention 
for controlling the average particle size of the organic acid silver salt and making the particle size distribution narrow 
In such a case, preferably 30 vot% or more, more preferably from SO to 75 vol%, of the total addition amount la added 
simultaneously. When either one Is added beforehand, the aqueous solution containing a water-soluble silver salt is 
preferably added first. 

[0034] In any case, the temperature of the solution In the reaction vessel (the aqueous solution containing a water- 
soluble silver salt added in advance, or when the aqueous solution containing a water-soluble silver salt is not added 
precedents the solvent previously added in the reaction vessel) Is preferably from PC to 75«C, more preferablv from 
S °? t ?iP < " C ' a "u pre,erably ,rom 1 °' C lo 50 * C> The temperature Is preferably controlled at a certain temperature 
selected from the above range throughout the reaction, but tt is also preferred to control the temperature In some 
patterns within the above range. 

[0035] In the present Invention, the temperature difference between the aqueous tertiary alcohol solution containino 
an organic acid alkali metal salt and the solution in the reaction vessel is preferably from 20-C to B5"C more preferablv 
from 30«C to BO'CJn this case, it is preferred that the temperature of the aqueous tertiary alcohol solution containing 
an organic acid alkali metal salt Is higher than that of the solution In the reaction vessel 

[0036] Thus, the rate of crystalllte-IIke precipitation of the aqueous tertiary alcohol solution containing an oraanic 
acid alkali metal salt of high temperature as a resutt of sudden quenching in the reaction vassel and the rate of comfno 
Into an organic acid silver salt by the reaction with the water-soluble silver salt are preferably controlled As a reeurt 
the crystal shape and the crystal sizs of the organic acid silver salt and the crystal size distribution can be preferablv 
controlled. At the same time, the characteristics of the photothermographic material, In particular the Dhotothermo- 
graphic photosensitive material, can be further Improved, 
ss [0037] A solvent may be put in a reaction vessel In advance, e.g., water Is preferably used as a solvent previously 
added and a mixed solvent of a tBrtiary alcohol with water is also preferably used. 

[003B] An dispersing aid which is soluble in an aqueous medium can be added to the aqueous tertiary alcohol solution 
containing an organic acid alkali metal and the aqueous solution containing a water-soluble silver salt according to the 
present invention, orthe reaction solution. Any compound can be used as the dispersing aid so long as it can disperse 
the organic acid silver salt formed. Specffic examples correspond to the dispersing aids of organic acid silver salts 

described later. 

[0039] in the preparing method of the organic acid silver salt according to the present Invention, it is preferred to 
perform desalting/dehydrating process after silver salt formation. Methods of desaltlng/Uehydrating are not particularly 
restricted and well-known conventional means can be utilized. For example, well-known filtration methods such as 
centrifugal filtration, suction filtration, ultrafiltration, and washing of floe formed by agglomeration can be preferably 
used. The removal of a supernatant by centrifugal separation precipitation le also preferably used. Desaltlna/Uehydrat- 
Ing may be performed only one time or may be repeated a plurality of times. Addition and removal of water may be 
pertormedcontlnuouely or separately. Desalting/dehydrating Is performed until the conductivity of the dehydrated water 
ftnaiy reachee preferably 300 uS/cm or less, more preferably 100 uS/cm or less, and most preferaby 60 uS/cm or 
less. The lower limit of the conductivity In this case Is not particularty limited but Is generally about 5 uS/cm 
[0040] Further, for Improving the coating surface condition of a photothermographic material, In particular a photo- 
thermographic photosensltye material. It Is preferred to prepare a waterdlsperslon of an organic acid silver salt convert 
the obtained dispersion to high pressure and high flow rate, and redlsperse by pressure drop to obtain a fine water 
dispersion. The dispersion medium at this time Is preferably water alone, but an organic solvent may be contained If 
W the amount la 20 wt% or less. 

[0041] An organic acid silver salt can be mechanically firmly dispersed In the presence of a dispersing aid using well- 
known dispersing means (e.g., a high speed mixer, a homogenlzer. a high speed Impacting mill, a banbury mixer a 
homomixer, a kneader. a ball mill, a vibrating ball mill, a planetary ball mill, an attrltor, a sand mill, a beads mill a colloid 
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mill, a Jet mill, a roller mill, a trommel and a high speed stora mill). ■S\ 
[0042] For obtaining fine particles of an organic add silver salt having a small particle size and without agalomerattor, 
which can be used In the present invention, a method of obtaining a so/id fine particle dispersion Xa dKsanHs 
used <n the present invention. After the water dispersion of an organic acid silver salt obtained b Z rSSriVtol 

5#p225 u™' te h,9h pre88Ure/hi9b fl0 * ra,9> a m9,h0d - red,8p8 ^ «^X?reZl 

[0043] Further, If a photosensitive silver salt Is present with the organic acid silver salt during dlsoeralon tea in™«« M 
and sensitivity extremely lowers. Thus, It Is more preferred not to substantially contalnTphotS 

' L a is^ p s^^ ,h, of9an,c acid 8i * er 8aft h ,he ^ ^ - * ^ssssi 

to 403. Shlnoyama Publishing Co., Ltd. (1991 ), ^emen /c^lT^Xl ^^'^: » 

" !S27S * ,h ° T0Kal B,Bnch * thB a rnica. Engineer^ Society, fS^^^ i^^ 
59-49932. U.S. Patent 4,533,254, JP-A-B-1 37044, JP-A-8-23BB48. JP.A-2-261525 JP-A-1^933 «i ^ffilf 
ing method according to the present Inventton is a method in whteh a ^!^ ^S^S^S^ 

* Z Ssperl^n ^ ,0 ^ diSperBk5 ° ^ h thereby 

[0045J The reaeon why the dispersion to fine particles can be brought about bv usfrto a hinh n f 
le thought to be due to dispersion forcea euch'as (a) "shear force' genere^h^ 

» bTn J?^ P ZTaZT* tSTZ 8 dlSP9r6infl SPPara,US d thl8 8 Gaulln norr^St has i ^ 
th?rti^!«L2 • dlspafso d fed at high pressure is converted to high flow rate in a narrow gap on cylindrical plane 
the dtepersoW s impinged against the surrounding walls by that force, and emuteiflcation and 1 dlsperakm a eefnZ 
by that Impact force. The applied pressure is In general within tne range of from 100 to 60G i taS anS a f TJ r!S . 
from several meters to 30 metere/eecond, and some means have been elaborated to neSte^rT«.^ T* 

developed. By way of representative examples, a micro-fluldlzar (manufactured by Micro Fluidex Intern^ e™!? 
rSiT 0 ? - ' < manu,ae,ured Tok ««n« Kogyo Co., Ltd.) are exemplified. '" ,e ™"°nal Corp., 

[0046J In the present invention, It is possible to achieve the dispersion of the oroanle aeid »iiu»r «h ~# * ^ . 
partfelesizebyadjustlngflowrate.dlflerentlalpressureetthetimeo^retu^ 

to 0 6 o F or^^ oln, * r e £? 9rflphte - *^%£&^!^iS2z 



40 
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particle elie Is liable to increase and fog Is also liable to Increase. Accordingly, It Is preferred In the Jm^Z 
Z to ZVt P TT "** Pf,0r 10 C ° nV9ra,0n 10 hi9h P re98U ^h flow rate, after p^SSSJ JEX 
to eo-C 13 LZTT ? ,fl K 7 P ( 8ratufB of ,he ^ dis P™"» P'^rably Irom 5 to 90-C more pre**,* Some 
to 80 C. and partlcula ly pre erably from 5 toSS-C. In particular, it Is effective to provide such a cooling process durino 
h ^ pressure dlsperston of from 1 ,500 to 3.000 kg/cm*. A cooler can be arMrarlly selected f ro^e g TSSfS 
£i%!2" k 9 8 8,atiC m r f L a mU,ti,ubu,8r h8flt exchan 3 er ' a " d a orttod heat exchanger 

Zlr ,hl 9 h 'T? 1 , F ^ W ' ,0f lr1crea8in9 heet ^"a 8 efl,cl8nc y. » is neceseary to ^TecTSopriSe 
diameter, thickness and material of the pipe with taking the pressure used Into consideration fiL a !!l ^ P h.?,! 

aoooler,wellwaterof20'C. chilled water of from S to 10% treated wHh a ^^^^ 

as ethylene grycol/wat er of -30«C can be ueed «J5 SS'JSSiX^ ■" , * ,> 
KS ^ a ! atomlzatlon of an organic acid sliver salt is carried out using a disoersant tha 
following dispersante can be arbitrarily selected, e.g., synthetic anion polymers such as 

copolymers, malelc acid copolymers, maleic acid monoester copolymers, and BcnfZmSrZ^uZ 52 
copolymers, semisynthetic anion polymers such as carboxymethyl sLch and carboSSe SSe 35? dS? 
mere such as alglnlc acid and pectlc acid, anionic surfactants disclosed In JpJ^S^SSS^^Z 
pound6disclo3edhJP-A-7-350753. well-known anionic, nonionicandcattontes^ 

methyl cellulose, and natural high molecular compounds such as gelatin. y°r<wypropyi 
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[0046] A dispersing eld is in general mixed with the powder of an organic acid silver salt or an organic acid silver 
salt In a wet cake-like state before dispersion and fed to a dispersing apparatus as a slurry. Alternatively, a dispersing 
aid may be previously mixed with an organic acid silver salt and Subjected to heat treatment or treatment with a solvent 
and then made Into an organic acid silver salt powder or wet cake. pH adjustment may be performed before, after or 

5 during dispersion with an appropriate pH adjuster. 

[0049] In addition to mechanical dispersion, organic acid sliver salt may be coarsely dispersed jn a solvent by pH 
controlling, and then atomized by changing pH in the presence of a dispersing aid. At this time, an organic solvent may 
be used for coarse dispersion and the organic solvent is in general removed after completion of the atomizatlon, 
[0050] The prepared dispersion can be preserved with stirring or in a highly viscous stats with hydrophiltc colloid (for 

10 example, in a jelly-like state using gelatin) for the purpose of preventing the precipitation of fine particles during pres- 
ervation. Further, ft Is preferred to add preservatives for inhibiting the proliferation of various bacteria. 
[0061] The organic acid sliver salt prepared according to the producing method of the organic acid silver salt of the 
present Invention is preferably dispersed In a water solvent, mixed with an aqueous photosensitive silver salt solution, 
and supplied as a coating solution for a photosensitive Image-forming medium. 

is [0052] Examples of reducing agents preferably used in the present Invention Include phenkJone, hydroquinones, 
catechol and hindered phenol. With respect to reducing agents, U.S. Patents 3,770,448, 3,773,512, 3,593,863, 
4,460,681, and Research Disclosure , No. 17029 and ibid. , No. 29963 can be referred to. 

[0053] Specific examples of reducing agents include an aminohydroxycycloalkenone compound (e.g., 2-hydroxy- 
piperldino-2-cyclohexenons), an N-hydroxyurea derivative (e.g., N-p-methylphonyl-N-hydroxyurea), hydrazones of al- 
so dehyde or ketone (e.g., anthracenaaldehydephenylhydrazone), phosphor amidophenols, phosphor amidoanilines, pol- 
yhydroxybenzenes (e.g., hydroquinone, t-butylhydroqulnone, leopropylhydroquinone. 2,5-dihydraxyphenylmethyleul- 
fone), sulfohydroxamic acids (e.g., benzenesulfohydroxamic acid), aulfonamWoanlllnes (e.g., 4-(N-methaneaulfona- 
mldojaniltne), 2-tetrazolylthlohydroqulnones (e.g,, 2-methyl-5-(1-phenyl*5-tetrazolylthlo)hydroquinone). tetrahydroqui- 
noxalines (e.g,, 1,2,3,4-tetrahydroquinoxallne), amldoxlnes, combinations of azines (e.g., aliphatic earboxyllc acid aryl- 
hydrazides) with ascorbic acid, combinations of polyhydroxybenzene hydroxyzine, reduetone, hydrazine, hydroxam- 
ic acids, combinations of azines with sulfonamldophenols, an a-cyanophenylacetic acid derivative, combinations of 
bls-0-naphthot with a 1,3-dihydroxybenzene derivative, 5-pyrazolones, sulfonamldophenols^ 2-phenyllndane-l,3-di- 
one, chroman, 1 ,4-dlhydropyrldlnes (e.g.. 2 l 6-dimethoxy-3,5-dicarboethoxy-1 ( 4-dlhydropyrldlne), bisphenols (e.g., bis 
(2-hydroxy-3-t-butyl*5-methyfphenyl)methane, bis(6-hydroxy-m-tri)mesitol T 2,4-bla(4-hydroxy-3-methylphenyl)pro- 
pane, 1 ,1 -bis (2-hydroxy-3 f 5-dimethyiphenyi)-3,5,5-trimethylhexane, 4,4-ethyiidene-bla(2-t-butyl-6-methyl)phenol), 
UV-sensitive ascorbic acid derivatives, and 3-pyrazolldones. 

[0064] Esters of amino reductones which function as a reducing agent precursor (e.g., piperidlnohexose reductone 
monoacatate) may be used as a reducing agent. 
[0055] A particularly preferred reducing agent is hindered phenol. 

[0056] The addition amount of a reducing agent Is preferably from 0.01 to 5.0 g/hn2 more preferably from 0. 1 to 3,0 
g/m 2 . 

[0057] The photothermographlc material according to the present Invention comprises a support having provided 
thereon a layer containing a scaly organic acid silver salt (i.e., an image-recording layer); and contains a reducing 
agent for a silver Ion end a binder, and preferably a phthallc acid compound represented by formula (I) on the same 
surface side of the support as the layer containing an organic acid silver salt. The photothermographlc material ac- 
cording to the present invention Is preferably a photothermographlc photosensitive material which contains a photo- 
sensitive sliver halide on the same surface side of the support as the layer containing an organic acid silver salt. 
Particularly preferably the organic acid sliver salt contalning-layer contains a photosensitive silver halide. Still more 
preferably a reducing agent for a silver Ion is also contained in the same layer In this photothermographlc photosensitive 
material, by using a scaly organic acid sliver salt as an organic acid silver salt and a phthallc acid compound represented 
by formula (I), less silver tone difference Is generated due to heat development conditions, as a result good silver tone 
can be obtained by any heal development condition, thus a photothermographlc material showing less photographic 
characteristic fluctuation due to the storage can be obtained. Contrary to this, when an aclcular organic acid silver salt 
is used, not only the storage stability lowers but also the silver tone is deteriorated. On the other hand, when a compound 
such as a phthalic acid which is different from the phthalb acid compound represented by formula (I) alone is used, 
the silver tone is in particular deteriorated. 

[0058] For improving tha storage stability, organic acid silver salts containing 92 mol% or more of a silver behenate 
are preferably used. Further, the organic acid silver salt-containing layer can be formed by water system coating with 
an anvlronment-friendly coating solution in which 30% by weight or more of the solvent Is occupied by water, and it is 
preferred to use a polymer having an equilibrium moisture content at 25°C 60% RH of 2% by weight or lees, which Is 
preferred for obtaining good photographic performances, as the main binder of this layer. It is also preferred from the 
viewpoint of the production to use a hydrophilic binder as the main binder of the interlayer and the protective layer 
which are provided on the same surface side as the organic acid silver salt -containing layer and the organic acid silver 
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salt-containing layer is coated simultaneously with these constituting layers. 

[00S9J A phthalic acid compound represented by formula (I) will be described In detail below. 
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wherein R,. Ffe, R 9 and r% each represents a hydrogen atom or a monovalent aubsthuent; n, and n 2 each represents 
0 or 1; M represents a hydrogen atom or a counter Ion, provided that when M represents a hydrogen atom and n and 
nj each represente 0, not all R,. Rj, R 3 and R 4 represent a hydrogen atom. Examples of monovalent eubetltuents 
represented by R„ Rj, R a and R4 Include an alkyl group (preferably an alkyl group having from 1 to 20. more preferably 
from 1 to 12, and particularly preferably from 1 to 8. carbon atoms, e.g., methyl, ethyl, n-propyl, Isopropyl n -butyl 
laobutyl, tert-butyl. n-octyl, n-decyi, n-hexadecyl, cyclopropyl, cyclopentyl. eyclohexyl), an alkenyl group (preferably an 
alkenyl group having from 2 to 20. more preferably from 2 to 12, and particularly preferably from 2 to 8 carbon atoms 
e.g,. vinyl, ellyl, 2-butenyl. 3-pentenyl), an alkynyl group (preferably an alkynyl group having from 2 to 20 more pref- 
erably from 2 to 12. and particularly preferably from 2 to 8, carbon atoms. e.g., propargyl. 3-pentynyl) an aryl group 
(preferably an aryl group having from 6 to 30, more preferably from 6 to 20, and particularly preferably from 6 to 12 
carbon atoms, e.g., phenyl, p-methylphenyl, naphthyl), an amino group (preferably an amino group having from 0 to 
20, more preferably from O to 10, and particularly preferably from 0 to 8, carbon atoms, e.g., amino, meihylamlno 
dimethylamlno, dlethylamino, dibenzylamlno). an alkoxyl group (preferably an alkoxyl group having from 1 to 20 more 
preferably from 1 to 1 2. and particularly preferably from 1 to 8, carbon atoms, e.g.. methoxy, ethoxy. butoxy benzytaxy) 
an aryloxy group (preferably an aryloxy group having from 6 to 20, more preferably from 6 to 16. and particularly 
preferably from 6 to 1 2, carbon atoms, e.g., phenyloxy. 2-naphthyloxy), an acyl group (preferably an acyl group having 
from 1 to 20. more preferably from 1 to 1 6. and particularly preferably from 1 to 1 2. carbon atoms. e.g., acetyl benzoyl 
Jormyl, plvabyl). an alkoxycarbonyl group (preferably an alkoxycarbonyl group having from 2 to 20. more preferably 
from 2 to 16. and particularly preferably from 2 to 12, carbon atoms, e.g.. methoxycarbonyl, ethoxycarbonyl tetrade- 
cyloxycarbonyt), an aryloxycarbonyl group (preferably an arytoxycarbonyl group having from 7 to 20, more preferably 
from 7 to 16, and particularly preferably from 7 to 10, carbon atoms, e.g., phenyloxycarbonyl). an eeytoxy group (pref- 
erably an acyloxy group having from 2 to 20. more preferably from 2 to 16. and particularly preferably from 2 to 10 
carbon atoms, e.g., acetoxy. benzoykwy). an acylamino group (preferably an acylamino group having from 2 to 20' 
more preferably from 2 to 16, and particularly preferabryf rom 2 to 10, carbon atoms. e.g.. acetylemlno proplonylamlno' 
berttoylamlno). an alkoxycarbonylamlno group (preferably an alkoxycarbonylamlno group having from 2 to 20 mora 
preferably from 2 to 16. and particularly preferably Irom 2 to 12, carbon atoms, e.g., methoxycarbonylamino), an ary- 
loxycarbonylamlno group (preferably an aryloxycarbonylamino group having from 7 to 20. more preferably from 7 to 
18. and particularly preferably from 7 to 12, carbon atoms, e.g., phenybxycarbonylamlno), a aulfonylamino group 
(preferably a aulfonylamino group having from 1 to 20, more preferably from 1 to 16, and particularly preferably from 
1 to 12, carbon atoms, e.g., methanesulfonylamlno. octanesulfonylamlno, benzsneeutfonylamino), aeulfamoyl group 
(preferably a sulfamoyl group having from 0 to 20. more preferably from 0 to 16, and particularly preferably from 0 to 
12, carbon atoms, e.g., sulfamoyl, methyleuffamcyl. dimethylsuHamoyl, phenylsulfamoyl), a carbamoyl group (prefer- 
ably a carbamoyl group having from 1 to 20, more preferably from 1 to 16, and particularly preferably from 1 to 12 
carbon atoms, e.g.. carbamoyl, methylcarbamoyl, diethylcarbamoyl, phenylcarbamoyl). an alkylthlo group (preferably 
an alkylthio group having from 1 to 20, more preferably from 1 to 16, and particularly preferably from 1 to 12, carbon 
atoms, e.g., methylthio. ethylthio), an aryithlo group (preferably an arylthio group having from 6 to 20, more preferably 
from 6 to 16. and particularly preferably from 6 to 12. carbon atoms, e.g., phenylthlo), a sulfonyl group (preferably a 
sullonyl group having Irom 1 to 20, mora preferably from 1 to 1 6, and particularly preferably from 1 to 1 2. carbon atoms 
e.g.. mesyl, tosyl), a sulflnyl group (preferably a sulflnyl group having from 1 to 20. mora preferably from 1 to 16 and 
particularly preferably from 1 to 12, carbon atoms, e.g., melhanesulfinyl, benzenesulfinyl), a ureldo group (preferably 
a ureido group having from 1 to 20, more preferably from 1 to 16, and particularly preferably from 1 to 12, carbon 
atoms, e.g., ureldo, methylureido, phenylureido), a phosphoric acid amide group (preferably a phosphoric acid amide 
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group having from 1 to 20, more preferably from 1 to 16, and particularly preferably from 1 to 12, carbon atoms, e.g., 
diethylphosphoric acid amide, phenylphosphorlc acid amide), a hydroxyl group, a carboxyl group, a sulfo group, a 
sulfino group (a eulfinlc acid group), a mercapto group, a halogen atom (e,g„ fluorine, chlorine, brcmlne, Iodine),' a 
cyano group, a nitro group, a hydroxamic acid group, a hydrazine group, and a heterocyclic group (e.g„ imidazolyl r 
B pyrldyl, furyl, piperldyl, morpholino). A substituent which can form a salt with, e.g., an alkali metal, may form a salt. 
Theae substituents may further be substituted. When there are two or more substituents, they may be the same or 
different. 

[0060] Preferred examples of the substltuents represented by R t , Rg, R 3 and include an alkyl group, an alkenyf 
group, an eryl group, an alkoxyl group, an aryloxy group, an acyl group, an acyfoxy group, an alkoxycartoonyl group, 
10 an acylamlno group, an alkoxycarbonylamino group, an aryloxycarbonylamino group, a sulfonylamino group, a sulfa- 
moyl group, a carbamoyl group, a ureido group, a phosphoric acid amide group, a hydroxyl group, a carboxyl group, 
a sulfo group, a eulfino group, a sulfonyl group, a halogen atom, a cyano group, a nltro group, and a heterocyclic group! 
More preferred groups include an alkyl group, an aryl group, an alkoxyl group, an aryloxy group, an acyl group, an 
acylamlno group, a sulfonylamino group, a suifamoyl group, a carbamoyl group, a hydroxyl group, a suifonyl group, a 
halogen atom, and a cyano group, and particularly preferred groups include an alkyl group, an aryl group, an alkoxyl 
group, and a halogen atom. 

[0001] R 1# R 2 , R 3 and R 4 each particularly preferably represents a hydrogen atom or the above-exemplified partic- 
ularly preferred eubstituent. 

[0062] Li and L* each repreaente a linking group. Linking groups represented by L t and Lg are preferably divalent 

so linking groups having from 1 to 6 carbon atoms. Preferred examples Include an alkylene group having from 1 to 6 
carbon atoms {e.g., -CH 2 -, -CH 2 CH 2 -), -C=0-, -CONH-, -S0 2 NH-, -COO-, -O-, and combinations of them. More pre- 
ferred are alkylene groups having from 1 to 3 carbon atoms, and they may further have a eubstituent. 
[0063] n 1 and n 2 each represents 0 or 1 , preferably n 1 and n 2 each represents 0. When n t and n 2 each represents 
1 , L 1 and Lg may be the same or different 

& [0064] M represents a hydrogen atom or a counter ion, and k represents a valency of M, and when M represents a 
hydrogen atom, k represents 1. Examples of counter ions include an Inorganic or organic ammonium ion (e.g., an 
ammonium Ion, a trlethylammonlum ion, a pyrldlnlum Ion), an alkali metal ion (e.g.. a lithium ton, a sodium ion, a 
potassium Eon), an alkaline earth metal Ion (e.g. t a calcium ion, a barium Ion, a magnesium ion) , and other ions (e.g., 
an aluminum ion, a zinc Ion). As counter Ions, Ionic polymers, other organic compounds having reverse charge, or a 

30 metal complex ion (e.g., a hydroxopentaaqua aluminum(lll) Ion, a trls(2,2 -bipyridine) iron(II) Ion) are also applicable. 
M may form an Inner salt with other eubstituent in the molecule. Preferred examples include a eodlum Ion, a potassium 
ion, an ammonium ion, a triethylammonium ion, and a pyridinium ion, and more preferred are a sodium ion, a potassium 
Ion and an ammonium Ion. In the present Invention, M preferably represents a counter Ion. When there are two M's, 
they are In general the same but may be different In certain cases. 

as [O0S5] Specific examples of the compounds represented by formula (I) ere shown below, but the present invention 
Is not limited thereto. 

Ammonium phthaiate. sodium phthalate, potassium phthaiate, lithium phthalate, 
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[0066] The compound represented by formula (I) In the present invention can be synthesized according to the meth- 
ods described fn Tetrahedron , Vol. 31 (20), pp. 2607 to 2619, Anoswante Chem. . Vol. 86(9), p, 349 (1974). and the 
methods In the literature cited therein. Commercially available products are also applicable, The addition amount of 
the compound represented by formula (I) is preferably from 10* to 10 mol, more preferably from 10" 2 to 1 mol per mol 
of Ag. The compound represented by formula (I) may be used alone or in combination of two or more. 
[0067] The compound represented by formula (i ) may be added to any layer provided on the same side of the support 
as the layer containing an organic acid silver salt, e.g., an organic acid silver salt-containing layer (an Image-recording 
layer), a photosensitive layer, an Interlayer, and a protective layer, preferably added to an interlayer or a protective layer. 
[0068] The compound represented by formula (I) according to the present invention may be added in any form, e. 
g., a solution, a powder, or a solid fine grain dispersion. A solid fine particle dispersion Is prepared using well-known 
atomizing means, e.g., a ball mill, a vibrating ball mill, a sand mill, a colloid mill, a jet mill, a roller mill, etc. Dispersing 
aids may be used for solid fine particle dispersion. 

[0069] A photothermographlc photosensitive material according to the present Invention preferably comprises a pho- 
tosensitive layer containing a photosensitive silver halfde (a catalytically active amount of a photocatalyst) and a photo- 
insensitive layer. The photosensitive layer preferably contains a binder (in general, a synthetic polymer) and a scaly 
organic acid silver salt of the present invention. Further, the photosensitive layer preferably contains a hydrazine com- 
pound (a super high contrasting agent) and a tons adjustor (for controlling silver tone). The photosensitive layer may 
comprise a plurality of layers. For example, the photothermographlc photosensitive material may be provided with a 
high speed-photosensitive layer and a low speed-photosensitive layer with a view to adjusting gradation. The order of 
the arrangement of the high speed-photosensitive layer and the low speed-photosensitive layer is such that the low 
speed-photosensitive layer may be arranged at the lower side (nearer to the support) or the high speed-photosensitive 
laysr may be arranged at the lower side. 

[0070] In addition to a layer containing a dye, i.e., a filter layer, and an antlhalation layer, the photo-insensltlve layer 
may be provided with other functional layer such as a surface protective layer. 

[0071] Ae a support for the photothermographlc photosensitive material according to the present invention, paper, 
polyethylene-coated paper, polypropylene-coated paper, parchment, cloth, a sheet or a thin film of a metal (e.g., alu- 
minum, copper, magnesium, zinc), glass, and glass or plastic films coated with a metal (e.g., a chromium alloy, steel, 
sliver, gold, platinum) can be used. Transparent plastic films are preferably used as a support, and examples of preferred 
plastics Include polyalkyl methacrylate (e.g., polymethyl methacrylate), polyester (e.g., polyethylene tarsphthalate 
(PET)), polyvinyl acetal, polyamlde (e.g., nylon), and cellulose ester (e.g., cellulose nitrate, cellulose acetate, cellulose 
acetate propionate, cellulose acetate butyrate). A support preferably has a thickness of from 90 to 190 u/n, more 
preferably from 150 to 185 jam. 
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[0072] A support may be covered with a polymer. Examples of polymers which can be used Include polyvinylfdena 
chloride, acrylic acid polymers (e.g., polyacrylonitrile, methyl acrylate), polymers of unsaturated dicarboxyllc acid (e. 
g„ itaconic acid, acrylic acid), carboxymethyl cellulose and polyacrylarnlde. Copolymers may also be used. An under- 
coating layer containing a polymer may be provided in place of being covered with a polymer. 
[0073] The silver halide for uae In the present invention is not limited in particular and any of sliver bromide, silver 
iodide, silver chloride, silver chlorobromlde, sliver iodobromlda, and silver chlorolodobromide can be used in the present 
Invention. The distribution of the halogen composition In the grain may be unrform, the halogen composition may be 
changed stepwise or may be continuously changed, Silver halide grains having a core/shell structure can be preferably 
used. Grain structures are preferably from © double structure to a quintuple structure. Core/shell grains having a double 
structure to a quadruple structure can be more preferably used. Techniques of localizing silver bromide on the surface 
of silver chloride or silver chlorobromide grafns can preferably be used. 

[0074] The grain size of the silver halide grain la from 0.001 to 0.04 urn, preferably from O.OOS to 0.04 jim. The 
equivalent-circle diameters obtained with an electron microscope from the projected areas of the grains are averaged, 
which Is taken as the grain diameter of the silver halide grain in the present Invention, 

[0075] The addition amount of the silver halide Is preferably from 0.03 to 0.6 g/m 2 , more preferably from 0.05 to 0.4 
g/m 2 , and most preferably from 0.1 to 0.4 g/m 2 , as the coating amount per m* of the photothermographlc material. ' 
[0076] The photosensitive silver halide for use in the present invention can be produced using the methods well- 
known in this industry, for example, the methods disclosed in Research Disclosure . No. 17029 (June. 187B) and US. 
Patent 3,700,458 can be used. Specifically, silver halide is produced as a silver halide emulsion by the reaction of eilver 
nitrate and a soluble halide. Silver halide may be produced by reacting a silver soap with a halogen Ion. and converting 
the soap part of the silver soap to halogen. Alternatively, a halogen Ion may be added during a sliver eoap4ormlng step. 
[0077] Silver halide is generally spectrally sensitized before use. Spectral sensitizing dyes are disclosed In JP-A- 
60-140335, JP-A*3-159B4t, JP-A-63-231437, JP-A-63-25&B51, JP-A-63-304242, JP-A-63-15245 US Patents 
4,639,414, 4,740,455, 4,741,966, 4,751,175, and 4,535,096. 
ss [M7$] The photosensitive layer and the phofcHnaeneltlve layer preferably contain a binder. In general, a colorless 
and transparent or translucent polymer Is used as a binder. 

[0079] The effect of the present invention Increases when the photosensitive layer is formed by coating a coating 
solution In which 30% by weight or more of the solvent is occupied by water, and then drying, further, when a polymer 
latex, which is soluble or dlspersible in a water system solvent (water solvent), In particular, having an equilibrium 
moisture content at 25 B C 60% RH of 2% by weight or less, is used as the main binder of the photosensitive layer (70% 
by weight or more, preferably 90% by weight or more of the total binder of the photosensitive layer). The most preferred 
polymer of the present invention Is a polymer so prepared that Ionic conductivity becomee 2.5 mSfcrn or less. Buch a 
polymer can be produced by a method of subjecting the polymer synthesized to purifying treatment using a eeparatlna 
function film. 

s* [0080] -A water system solvent" in which the main binder (hereinafter referred to ae "the polymer according to the 
present Invention") of the photosensitive layer of the present invention is soluble or dlspersible as used herein is water 
or water mixed with a water-mlsclble organic solvent in concentration of 70 wt% or less. As water-mlscible organic 
solvents, alcohols such as methyl alcohol, ethyl alcohol, and propyl alcohol, cellosolves such as methyl cellosolve. 
ethyl cellosolve, and butyl cellosolve, ethyl acetate and dimethylformamide can be exemplified. 
[0081] The system of a so-called dispersing state in which a polymer is not dissolved thermodynamlcaily is also 
called a water system solvent in the present Invention. 

[0082] "An equilibrium moisture content at 25 fl C 60% RH' used in the present invention can be represented as follows 
with the weight of the polymer in humidity condition equilibrium at 25°C 60% RH being W1 and the weight of the polvmer 
at 25°C dry state being W0: 



30 



40 



4B 



An equilibrium moisture content at 25*C 60% RH a 



[(W1 -W0)/W0] X 100 (wt%) 

so 

[0083] As for the definition and the measuring method of a moisture content, e.g., Polvmer Engineering, Lecture 14 
"Teat Method of Polymeric Materials", compiled by Kobunshi-Gakkai, published by Chijln Shokan Co, Ltd. can be 
referred to. 

[0084] The equilibrium moisture content at 25°C 60% RH of the polymer according to the present invention Is pref- 
ss erably 2 wt% or less, more preferably from 0.01 to 1 ,5 wt%, and still more preferably from 0.02 to 1 wr%. 

[0085] The polymers according to the present Invention are not particularly restricted so long as they are soluble or 
dlspersible in the above-described water system solvent and have equilibrium moisture content at 25 D C 60% RH of 2 
wt% or less. Of these polymers, polymers which are dlspersible In a water system solvent are particularly preferred. 



21 



2004$ im mm 



SIKs & Co. 



NO. 1876 P. 113/192 



EP 1 014 178 A1 

[0088] As examples of dispersion conditions, there are latexes in which fine particles of solid polymers are dispersed 
and dispersions in which polymer molecules are dispersed In a molecular state or with forming micelle, and any of 
these can be preferably used. 

[0087] Hydrophobic polymers such as an acrylic resin, a polyester resin, a rubber-based resin (e.g., an SBR resin), 
s a polyurethane resin, a vinyl chloride resin, a vinyl acetate resin, a vlnylidene chloride resin, and a polyolefin resin can 
be preferably used. Polymers may be straight chain, branched or crosellnked polymers. As polymers, any of homopol- 
ymers in which single monomers are polymerized and copolymers In which two or more monomers are copolymerized 
can be used. When copolymers are used, any of random copolymers and block copolymers can be used. The molecular 
weight of polymers is from 5,000 to 1 .000,000, preferably from 1 0,000 to 200,000, in number average molecular weight. 
10 jf the molecular weight is too small, the mechanical strength of the emulsion layer Is Insufficient, while when it is too 
large, the film-forming property Is disadvantageous^ deteriorated. 

[0088] The polymers according to the present Invention comprise the foregoing polymers dispersed in a water system 
dispersion medium. "Water system dispersion medium" used herein means a dispersion medium In which 30 wt% or 
more of the composition is occupied by water. As dispersion conditions, any of emulsified dispersion, mlcell dispersion, 
is dispersion in which polymers having hydrophilic parts in the molecule are dispersed in a molecular state can be used 
but latexes are particularly preferably used. 

[0089] Specific examples of preferred polymers are shown below. Inthe following, polymers are Indicated as raw 
material monomers, the numerical values In parentheses are wt% and the molecular weights are number average 
molecular weights. 

SO 

P-1 ; Latex comprising MMA (70)*EA (27)-MAA (3) (molecular weight: 37,000) 

P-2: Latex comprising MMA (70)-2EHA (20)-St (5)-AA (5) (molecular weight: 40,000) 

P-3: Latex comprising St (50)-Bu (47)-MAA (3) (molecular weight: 45,000) 

P-4: Latex comprising St (SS)-Bu (29)-AA (3) (molecular weight: 60,000) 
2$ P-5: Latex comprising St (70)-Bu (27)-IA (3) (molecular weight: 120,000) 

P*6: Latex comprising St (75)-Bu (24)-AA (1 ) (molecular weight: 1 08,000) 

P-7: Latex comprising St <60)-Bu (35)-DVB (3)-MAA (2) (molecular weight: 1 50,000) 

P-8: Latex comprising St (70)-Bu (25)-DVB (2)-AA (3) (molecular weight: 280,000) 

P-9: Latex comprising VC (50)-MMA (20)-EA (20)-AN (5)-AA (5) (molecular weight: 80,000) 
so P-10: Latex comprising VDC (B5)-MMA (5)-EA (S)-MAA (6) (molecular weight: 67,000) 

P-11: Latex comprising Et (90)-MAA (10) (molecular weight: 12,000) 

P-1 2: Latex comprising St (70)-2EH A (27)-AA (3) (molecular weight: 1 30,000) 

P-1 3: Latex comprising MMA (63)-EA (35)-AA (2) (molecular weight: 33,000) 

9$ [0080] Abbreviations in the above show the following monomers, MMA: methyl methacrylate, EA: ethyl acrylate, 
MA A: methacrylic acid, 2EHA: 2-ethylhexyl acrylate, St: styrene. Bu: butadiene, AA: acrylic acid, DVB: dMnylbenzene, 
VC: vinyl chloride, AN: acrytonrtrile, VDC: vinylfdene chloride, Et: ethylene, and (A: itaconic acid. 
[0091] The above-described polymers are commercially available and the following polymers can be used. As ex- 
amples of acrylic resins, Sebtan A*4835, 46583, and 4601 (manufactured by Oaicel Chemical Industries Ltd.), Nipol 

40 Lx81 1,814, 821 . 820, and 857 (manufactured by Nippon Zeon Co., Ltd.), as examples of polyester resins, FINETEX 
ES650,611, 875, and 850 (manufactured by Dalnippon Chemicals and Ink Co., Ltd.), WD*sizeand WMS (manufactured 
by Eastman Chemical Co.), as examples of polyurethane resins, HYDRAN AP10, 20, 30, and 40 (manufactured by 
Dainippon Chemicals and Ink Co., Ltd.), as examples of rubber-based resins, LACSTAR 7310K, 3307B, 4700H, and 
7132C (manufactured by Dainippon Chemicals and Ink Co., Ltd.), Nipol Lx416, 410, 438C, and 2507 (manufactured 

& by Nippon Zeon Co., Ltd.), as examples of vinyl chloride resins, G351 and G576 (manufactured by Nippon Zeon Co., 
Ltd.), as examples of vlnylidene chloride resins, L502 and L513 (manufactured by Asahl Chemical Industry Co., Ltd.), 
and as examples of olefin resins, Chemlpearl S1 20 and SA1 00 (manufactured by Mitsui Petrochemical Induetriee, Ltd.) 
can be exemplified. 

[0092] These polymers may be used alone as polymer latexes or two or more polymers may be blended, if necessary. 

so [0093] Styrene/butadiene copolymer latexes are particularly preferably used In the present invention. The weight 
ratio of the styrene monomer unit and the butadiene monomer unit in styrene/butadiene copolymer* le preferably from 
40/60 to 95/5. The ratio occupied by the styrene monomer unit and the butadiene monomer unit In the copolymer Is 
preferably from 60 to 99 wt%. The preferred molecular weight is the same as described above. 
[0094] Preferred styrene/butadiene copolymer latexes which can be used In the present Invention are the foregoing 

« P-3 and P-B and commercially available products LACSTAR-3307B, 7132C, and Nipol Lx41& 

[0095] Hydrophilic polymers such as gelatin, polyvinyl alcohol, methyl cellulose, and hydroxypropy! cellulose may 
be added to the photosensitive layer of the photosensitive material of the present invention, according to necessity. 
The addition amount of these hydrophilic polymers is preferably 30 wt% or less, more preferably 20 wt% or less, based 
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on the total amount of the binder of the photosensitive layer, 

[0098] The photosensitive layer according to the present invention is preferably formed of polymer latexes. The 
weight ratio of the total binder/the organic silver salt in the photosensitive layer is preferably from 1/10 to 10/1, more 
preferably from 1/5 to 4/1 . 

6 [0097] The weight ratio of the total binder/silver halide is preferably from 400 to 5, more preferably from 200 to 1 0. 
[0098] The total amount of the binder In the photosensitive layer of the present invention Is preferably from 0.2 to 30 
g/m 2 , more preferably from 1 to 1 5 g/m* The photosensitive layer of the present invention may contain a crosslinking 
agent for crosslinking and a surfactant for improving coating property. 

[0099] The solvent for the coating solution of the photosensitive layer of the photosensitive material of the present 
10 invention (solvent and dispersion medium are briefly expressed as solvent collectively) is a water system solvent con- 
taining 30 wt% or more of water, As components other than water, water^misclble organic solvents such as methyl 
alcohol, sthyl alcohol, leopropyl alcohol, methyl cellosolve, ethyl cellosolve, dimethylformamide and ethyl acetate may 
be arbitrarily used In the coating solution. The water content in the solvent of the coating solution Is preferably 50% by 
weight or more, more preferably 70% by weight or more, Preferred examples of the compositions of the solvent Include, 
« in addition to water, water/methyl alcohol * 90/1 0 (wt%), waterAnethyl alcohol = 70/30. wator/methyl alcohol/ dimeth-' 
ylformamide = BO/15/5, water/methyl alcohol/ethyl cellosolve =j 85/10/5, watei/methyl alcohol/isopropyl alcohol - 
B5/10/5, etc. 

[0100] It is preferred for the photosensitive layer or the photo-lneensilive layer to further contain a super high con- 
trasting agent. When the photothermographic (photosensitive) material is used In the field of a photograph for prfnting, 

so the reproduction of a continuous gradation Image by dots and a line image Is Important. The reproduction of a dot 
Image and a line image can be removed by using a super high contrast-increasing agent. As a super high contract- 
Increasing agent, hydrazine compounds, quaternary ammonium compounds or aery Ion Itrile compounds (e.g., disclosed 
in U.S. Patent 5,545,515) can be used. Hydrazine compounds are particularly preferably used. 
[0101] Hydrazine compounds include a compound in which hydrazine (HjN-NHa) and at least one of hydrogen atoms 

25 are substituted. As the substituent, an aliphatic, aromatic or heterocyclic group is directly bonded to the nitrogen atom 
of the hydrazine, or an aliphatic, aromatic or heterocyclic group is bonded to the nitrogen atom of the hydrazine via a 
linking group. Examples of the linking groups include -CO-, -CS-, -SCV, -POR. (R represents an aliphatic, aromatic 
or heterocyclic group), -CNH* and combinations of these. 

[0102] Hydrazine compounds are disclosed In U.S. Patents 5,464,738. 5,496,693, 5,512,411, 5,536,622, JP-B- 
50 8-771 38 (the term MP-B" as used herein meane an 'examined Japanese patent publication'), JP-B-6-93082. JP-A- 
6-230497, JP-A-6-299520, JP-A-6-313951, JP-A-7-5610, JP-A-7-777B3, and JP-A-7-1 04426. 
[0103] A hydrazine compound can be dissolved in an appropriate organic solvent and then added toa coating solution 
for a photosensitive layer. Examples of organic solvents include alcohols (o.g., methanol, ethanol, propanol, fluorlnated 
alcohol), ketones (e.g., acetone, methyl ethyl ketone), dinethytformamide, dimethyl sulfoxide, and methyl cellosolve. 
A hydrazine compound may be dissolved in an oily (auxiliary) solvent and the solution may be emulsified In a coating 
solution. Examples of oily (auxiliary) solvents include dlbutyl phthalate, trferesyl phosphate, glyceryl triacetate, diethyl 
phthalate, ethyl acetate and cyclohexanone. Further, a solid dispersion of a hydrazine compound may be added to a 
coating solution. Dispersion of a hydrazine compound can be performed using well-known dispersing machines such 
as a ball mill, a colloid mill, Menton Gauling, microflutdizer, or an ultrasonic dlsperser. 
«o [0104] The addition amount of a super high contrasting agent Is preferably from 1X10* to 1 X10* mol, more pref- 
erably from 1 X10-6 to 5X10-3 mol. and moat preferably from 2X10* to 5X10-5 m0 | t p9r mo [ 0 f x ^ 9 ^ B \^ Qt 
[0108] In addition to a super high contrast-increasing agent, a high contrast accelerating agent may be used in the 
present invention. Examples of high contrast accelerating agents Include an amine compound (e.g., disclosed in U.S. 
Patent 5,545,506), a hydroxamic acid (e.g., disclosed in U.S. Patent 5,545,507), acryfonitrllea (e.g., disclosed in U.s! 
& Patent 5,545,507), and a hydrazine compound (e.g„ disclosed in U.S. Patent 5,558,983). 

[0108] It is preferred for a photosensitive layer or a photo-lnsensitlve layer to contain a tone adjusting agent (a toner). 
A tone adjusting agent is described In Research Disclosure . No. 17029. 

[0107] Examples of tone adjusting agents include imldee (e.g., phthallmfde); cyclic imides (e.g., succlnlmide); pyra- 
zoHn-5-onee (e.g., 3-phenyl-2-pyrazolin*5-one, 1-phenylurazol); qulnazollnone (e.g., qulnazollnone, 2,4-thiazolldine- 

so dlone); naphthalimldes (e.g., N-hydroxy-1 ,8-naphthalimide); cobalt complexes (e.g., cobalt hexaminetrifluoroacetate); 
mercaptans (e.g., 3-mercaptcH ,2,4-trlazole); N-(aminomethyl)aryldlcarboxyimides (e.g., N-(dlmethylaminomethyl) 
phthallmide); blocked pyrazoles (e.g., N,N'.hexamethylene-1-cart>amoyl-3,5'dimethylpyrazole); combinations of iso- 
thiuronlum derivatives (e.g., 1,8-(3,6-dioxaoctane)bis(isothiuronlumtrlfiuoroacetate) with photo-bleaching agent (e.g., 
2-tribromomethylsulfonyl)benzothlazole); merocyanino dyes (e.g., 3-ethyl-5-[(3-ethyl-2-benzothiazoilnylidene)- 

*s 1-methylethylldene]-2-thlo-2,4-oxa2olidinedione); phthala2lnone compounds and metal salts thereof (e.g., phthalazl- 
none, 4*(1 -naphthyl)phthala2inone ( 6-chlorophthalazlnone, 5,7-dimethyloxyphthalazinone, 2,3-dlhydro-l ,4-phthafa- 
zlnedlone, 8-rnethylphthalzine); combinations of phthaiazinone compounds and sulfinic acid derivatives (e.g., sodium 
benzenesuffinate); combinations of phthaiazinone compounds and sulfonic acid derivatives (e.g., sodium p-toluenesul- 
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fonate); phthalazlne and derivatives thereof (e.g., phthalazine, 6-isopropylphthaJaztne, 6-methylphthalazlne); combi- 
nations of phthalazines and pmhalic acida; combinations of phthalazines or phthalazine adducts with dicarboxylic acids 
(e.g., preferablyo-phenylenicacld) or anhydrides thereof (e.g., malelc anhydride, phthalic acid, 2,3-naphthalenedicar- 
boxyllc acid, phthalic anhydride, 4«methylphthailc acid, 4-nltrophthalic acid, tetrachlorophthalic anhydride); quinazoJIn- 

s edlones; benzoxazine; naphthooxazine derivatives; benzoxazine*2,4-d!ones (e.g., 1,3-benzoxezlne-2,4-dione); pyri- 
mldlnes, asymmetric triazines (e.g., 2,4-dlhydroxypyrlmldine); tetraazapentalene derivatives (e.g., 3,6-dimercapto- 
1,4-diphenyl-lH,4H-2 l 3a I 5 p Sa^totraazapentalere). Of these compounds, phthalazines are particularly preferred. 
[0108] Tone adjusting agents are preferably contained in the surface of a photosensitive layer in an amount of from 
0.1 to 50 mol%, more preferably from 0.5 to 20 moi%, per mol of the silver. 

10 [0109] An antifoggant may be added toa photosensitive layer or a photo-insensitive layer (preferably a photoseneltlve 
layer). Ae antifoggants, non-mercury compounds (e.g., those disclosed in U,S. Patents 3,874,946. 4,548,075, 
4,452 t B85, 4,758,999, 5,028,523, British Patent Application Nos. 92,221,383,4, 9,300,147.7, 9,311,790.1, and JP-A- 
59-57234) are preferably used in the present Invention rather than mercury compounds (e.g., disclosed in U S Patent 
3,589,903). 

is [011 0] Particularly preferred antifoggants are heterocyclic compounds having a halogen (e.g., F CL Br, l)-eubatltuted 
methyl group. 

[0111] It is preferred to use polyvinyl alcohol (PVA) in the photothermographlc material, in particular, the protective 
layer of photothermographic (photosensitive) material, according to the present invention. Examples of PVA which can 
be used in the present Invention are shown below. 

so 

Examples of Completely Saponified Products 
[0112] 

PVA-1 05 [polyvinyl alcohol (PVA) content: 94.0 wt% or more, saponification degree: 98.5 ±0.5 mol%, sodium 
acetate content: 1 .5 wt% or less, volatile content: 5.0 wt% or less, viscosity (4 wt%, 20°C): 5.6 ± 0.4 CPS]. 
PVA-1 10 [PVA content: 94.0 wt%, saponification degree: 98.5±0.5 mol%> sodium acetate content: 1 .5 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20°G): 11.0 ±0.8 CPS]. 

PVA-1 1 7 [PVA content: 94.0 wt%, saponification degree: 98.5 ± 0.5 mol%, eodium acetate content: 1 .0 wt%, volatile 
content: 5.0 wt% r viscosity (4 wt%, 20 B C): 28.0 ± 3.0 CPS]. 

PVA-117H [PVA content: 93.5 wt%, saponification degree: 99,6 ± 0.3 mol%, sodium acetate content: 1 .85 wt%, 
volatile content: 5,0 wt%, viscosity (4 wt%, 20°C): 29.0 ± 3,0 CPS]. 

PVA-1 20 [PVA content: 94.0 wt%, saponification degree: 9R6±0.5 mol%, eodium acetate content: 1 .0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20 6 C): 39.5 ± 4.5 CPS]. 

PVA-t 24 [PVA content: 94.0 wt%, saponification degree: 98.5± 0.5 mol%, sodium acetate content: 1 ,0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20»C): 50.0 ± 6.0 CPS]. 

PVA-124H [PVA content: 93.5 wt%, saponification degree: 99.6 ± 0.3 mol%, sodium acetate content: 1 .85 wt%, 
volatile content: 5.0 wt%, viscosity (4 wt%, 20 B C): 61.0 ± 6.0 CPS]. 

PVA-CS [PVA content: 94.0 wt%, saponification degree: 97.5±0.5 mor%. sodium acetate content: 1 .0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20°C): 27,5 ± 3.0 CPS], 

PVA-CST [PVA content: 94.0 wt%, saponification degree: 96.0 ± 0.5 mol%, sodium acetate content: 1,0 wt%, 
volatile content: 5.0 wt%, viscosity (4 wt%, 20°C): 27.0 ± 3.0 CPS], 

PVA-HC [PVA content: 90.0 wt^o, saponification degree: 99.B5 mo|% or more, sodium acetate content: 2.5 wt%, 
volatile content: B.5 wt%, viscosity (4 wt%> 20*C): 25.0 ± 3.5 CPS], etc. (All of the above products are manufactured 
by Kuraray Co., Ltd.) 

Examples of Partially Saponified Products 

[0113] 

PVA-203 (PVA content: 94,0 wt%, saponification degree: 88.0± 1 .5 mol%, sodium acetate content: 1 .0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20°C): 3.4 ± 0,2 CPS]. 

PVA-204 [PVA content: 94.0 wt%, saponification degree: 88.0± 1 .5 moi%, sodium acetate content: 1 .0 wt%, volatile ■ 
content: 5.0 wt%, viscosity (4 wt%, 20'C): 3.9 ± 0.3 CPS]. 

PVA-205 [PVA content: 94.0 wt%, saponification degree: 88,0± 1 .5 mol%, sodium acetate content: 1 ,0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20°C): 5.0 ± 0.4 CPS]. 

PVA-21 0 [PVA content: 94.0 wt%, saponification degree: 88.0± 1 .0 mol%, sodium acetate content: 1 .0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20°C): 9.0 ± 1 .0 CPS]. 
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PVA-21 7 [PVAcontent: 94.0 wt%, saponification degree: 88.0± 1 .0 mol%. sodium acetate content: 1 .0 wt% p volatile 
content: 5.0 wt%, viscosity (4 wt% ( 20 6 C): 22.5 ± 2.0 CPS]. 

PVA-220 [PVAcontent: 94.0 wt%, saponification degree: 8S.0± 1 .0 mol%, sodium acetate content: 1 .0 wt%, volatile 
content: 5,0 wt%, viscosity (4 wt%, 20*C): 30.0 ± 3.0 CPS]. 
s PVA-224 [PVAcontent; 94.0 wt%, saponification degree: 88.0 ± 1 ,5 mol%, sodium acetate content: 1 .0 wt%, volatile 

content: 6,0 wt%, viscosity (4 wt%, 20*C): 44.0 ±4.0 CPS], 

PVA-22B [PVA content: 94.0 wt%, saponification degree: BB.Q± 1 ,5 mol%, sodium acetate content: 1 .0 wt%, volatile 
content: 5.0 wt%, vlecoelty (4 wt%, 20*C): 65.0 ± 5.0 CPS). 

PVA-235 [PVA content: 94.0 wt%, saponification degree: 8ao± 1 .5 moJ%, sodium acetate content: 1 .0 wt%, volatile 
10 content: 5.0 wt%, viscosity (4 wt%, 20 9 C): 95.0 ± 1 5.0 CPS]. 

PVA^217EE [PVA content: 94.0 wt%, saponification degree: 88.0 ± 1,0 mol%, sodium acetate content: 1.0 wt% 
volatile content: 5.0 wt%, viscosity (4 wt%, 20*C): 23.0 ± 3.0 CPS], 

PVA-21 7E [PVA content: 94.0 wt%. saponification degree: 86.0 ± 1.0 mof%, sodium acetate content: 1.0 wt% 
volatile content: 5.0 wt%, viscosity (4 wt%, 20'C): 23.0 ± 3.0 CPS]. 

PVA-220E [PVA content: 94.0 wt%, saponification degree: 88.0 ± 1.0 mol%, sodium acetate content: 1.0 wt%, 
volatile content: 5.0 wt%, viscosity (4 wt%, 20 fl C): 31 ,0 ± 4.0 CPSJ. 

PVA-224E [PVA content: 94.0 wt%, saponification degree; 88.0 ± 1.0 mof%, sodium acetate content: 1.0 wt% 
volatile content; 5.0 wt%, viscosity (4 wt%, 20 C C): 45.0 ± 5.0 CPS], 

PVA-403 [PVA content: 94,0 wt%. eaponificatlon degree: 80.0± 1 .5 mol%, eodlum acetate content: 1 .0 wt%, volatile 
30 content: 5.0 wt%, viscosity (4 wt%, 20 8 C): 3.1 ± 0.3 CPS], 

PVA-405 [PVA content: 94.0 wt%, saponification degree: 81.5±1 .5 mol%, sodium acetate content: 1.0 wt%, volatile 
content: 5.0 wt%, viscoeity (4 wt%, 20°C); 4.8 ± 0.4 CPS]. 

PVA-420 [PVAcontent: 94,0wt%, eaponificatlon degree: 79.5±1. 5 mol%, eodlum acetate content: 1.0wt%, volatile 
content: 5,0 wt%], 

26 PVA-61 3 [PVA content: 94.0 wt%. saponification degree: 93.5± 1 .0 mol%, sodium acetate content: 1 ,0 wt%, volatile 
content: 5.0 wt%, viscosity (4 wt%, 20°C): 16.5 ± 2.0 CPS]. 

L-B [PVAcontent: 96.0 wt%, saponification degree: 71 .0± 1 .5mol%, sodium acetate content: 1 ,0 wt% (ash content), 
volatile content: 

3.0 wt%, viscosity (4 wt%, 20°C): 5.4 ± 0.4 CPS], etc. (All of the above products are manufactured by Kurarav 
90 Co., Ltd.) 7 

[0114] The above measured values are obtained according to JIS K-6726-1 977. 

[011 6] Modified polyvinyl alcohols described in Koichi Nagano et al., Poval . published by Kobunshi-kenkoKai can be 
used In the present invention. Those modified with a cation, an anion, an -8H compound, an alkylthlo compound and 
a ©Hanoi compound can be used. 

[01 16] There can be exemplified as modified polyvinyl alcohol (modified PVA), ae C polymer, C-1 1 8 , C-31 8, C-31 B-2A, 
and C-506 (manufactured by Kuraray Co. , Ltd. ). 

As HL polymer, HL-12E, HLO203 (manufactured by Kuraray Co., Ltd). 

As HM polymer, HM-03 and HM-N-03 (manufactured by Kuraray Co., Ltd.). 

As K polymer, KL-118, KL-318. KL-508, KM-118T and KM-618 (manufactured by Kuraray Co., Ltd.). 

As M polymer, M-115 (manufactured by Kuraray Co., Ltd.). 

As MPpolymer, MP-102, MP-202, and MP-203 (manufactured by Kuraray Co.. Ltd.). 

As R polymer. R-1130, R-2105 and R-2130 (manufactured by Kuraray Co., Ltd.). 

Ae V polymer, V-2250 (manufactured by Kuraray Co., Ltd.). 

[0117] The coating amount of polyvinyl alcohol of tha protective layer (per one layer) Is preferably from 0.3 to 4.0 g/ 
m*, more preferably from 0,3 to 2.0 g/rn* per m* of the support. 

[0118] The photothermographic material, in particular, the protective layer of the photothermographic (photoeensl- 
$o tlve) material, according to the present invention preferably contains a matting agent. Matting agents in general com- 
prise fine particles of water-Insoluble organic or Inorganic compounds. Optional matting agents can be used in the 
present Invention. Organic matting agents disclosed In U.S. Patents 1.939,213, 2,701,245, 2,322.037, 3,262,782, 
3,539,344, and 3,767.448, and inorganic matting agents disclosed in U.S. Patents 1,260,772, 2,192,241, 3,257,206,' 
3,370,951, 3.523.022 and 3,769,020 are well-known In this industry and can be used In the present Invention. As 
specific examples of organic compounds which can be used as matting agents, examples of water-dispersfble vinyl 
polymers Include polymethyl acrylate, polymethyl methacrylate. polyacn/lonitrile, acrylonltrlle-a-methylstyrene copol- 
ymers, polystyrene, styrene-drvinylbenzene copolymers, polyvinyl acetate, polyethylene carbonate, polytetrafluoroeth- 
ylene, etc., examples of cellulose derivatives include methyl cellulose, cellulose acetate, cellulose acetate propionate, 
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etc., examples of starch derivatives Include carboxyl starch, carboxynltrophenyl starch, urea-formaldehyde-starch re* 
action products, etc., hardened gelatin treated with well-known hardening agents and hardened gelatin as microen- 
capsulated hollow particles by coaceivation hardening can be preferably used. As examples of inorganic compounds, 
silicon dioxide, titanium dioxide, magnesium dioxide, aluminum oxide, barium sulfate, calcium carbonate, silver chloride 
6 and silver bromide desensitized by a well-known method, glass, and diatornaceous earth can be preferably used. 
These matting agents can be mixed with different kinds of substances, If necessary. 

[011 9] In the present invention, matting agents having a particle size of from 2 to 6 pin can be preferably used, The 
particle size distribution of the matting agent may be broad or narrow. On the other hand, as matting agents largely 
affect the haze of the photosensitive material and the surface gloss, it ie desired to adjust particle size, particle shape 
to and particle size distribution to a necessary condition when matting agents are prepared or by mixing a plurality of 
matting agents. 

[0120] The equivalent-circle diameters obtained with an electron microscope from the projected areas of the particles 
are averaged, which Is taken ae the particle diameter of the matting agent In the present invention. 
[0121] The coating amount ot the matting agent la from 1 to 400 mg/m 2 , more preferably from 5 to 300 mg/m a , and 
1$ It Is particularly preferred that the coating amount of the matting agent having a particle size of 4 pin or more ie'from 
5to150mg/m2. 

[0122] When a matting agent is contained in the layer on the surface side of an Image-recording layer or a photo- 
sensitive layer, a protective layer is optimal. A protective layer may comprise two layers, If necessary. By selecting the 
layers to contain an additive, a film pH adjusting agent, an electrostatic charge adjusting agent, an ultraviolet absorber, 

so a sliding agent and a surfactant which participate in development, It Is possible to design so ae to reconcile a coating 
property and production suitability with Image performance. It is preferred for the outermost protective layer to contain 
a fluorine-baeed surfactant together with a matting agent. As fluorine-baaed surfactants, fluorine-based high molecular 
surfactants disclosed in JP-A-62-t 70950 and U.S. Patent 5,380,844, fluorine-based surfactants diadosed in JP-A- 
60-244945 and JP-A-63-1BB135 can be exemplified. 

25 [0123] In the present invention, it is preferred that a matting agent is contained In the outermost protective layer. 
[01 24] A matting agent may be contained in a backing layer, and in th is case the layer to contain a matting agent Is 
preferably not the outermost layer on the back surface side. 

[0125] A hardening agent may be used in each of an Image-recording layer (preferably a photosensitive layer), a 
protective layer, and a backing layer. Examples of hardening agents are described In T.H. James, The Theory of the 
30 Photographic Process , the 4th Ed., pp. 77 to 87, Macmillan Publishing Co., Inc. (1977), and polyvalent metal ions 
described on p. 78 of the above literature, polylsocyanates disclosed in U.S. Patent 4,281,060 and JP-A-6-20B193, 
epoxy compounds disclosed In U.S. Patent 4,791 ,042, and vinyl aulfone compounds disclosed In JP-A-62-B9048 are 
preferably used In the present invention. 

[0126] Any adhesion preventing material may be used as the surface protective layer according to the present ln- 
55 ventlon. Examples of adhesion preventing materials include waxes, silica particles, etyrene-containing etastomerlc 
block copolymers (e.g., etyrene-butadlene-styrene, styrene-lsoprene-styrene), cellulose acetate, cellulose acetate bu- 
tyrate, cellulose propionate, and mixtures of these. Further, the surface protective layer of the present invention may 
contain a crosslinklng agent for crossllnklng and a surfactant for Improving a coating property. 
[0127] The Image-recordlng layer or the protective layer of the image-nacording iayer according to the present in- 
40 ventlon can contain light absorbing substances or filter dyes as disclosed In U.S. Patents 3,253,921, 2,274,782, 
2,527,583 and 2,856.879. Further, dyes can be mordanted as disclosed in U.S. Patent 3,282,698. 
[0128] The Image-recording layer or the protective layer of the Image-recording layer according to the present in- 
vention can contain a matting agent, e.g„ starch, titanium dioxide, zinc oxide, silica, or polymer beads containing beads 
disclosed In U.S. Patenta 2,992,101 and 2,701,245, The matting degree of the emulsion surface is not particularly 
45 limited so long aa white-spot unevenness does not occur, but Beck's smoothness is preferably from 200 to 10,000 
seconds, particularly preferably from 300 to 10,000 seconds. 

[0128] The photothermographic (photosensitive) material according to the present invention is preferably a mono- 
eheet type material (a type capable of forming an image on the photothermographic (photosensitive) material not using 
other sheet, e.g., an Image-receiving material), 
w [0130] The photothermographic (photosensitive) material according to the present invention may further contain a 
surfactant, an antioxidant, a stabilizer, a plasticlrer, an ultraviolet absorber, or a coating aid. Various additives are 
added to either a photosensitive layer or a photo-Insensitive layer. With respect to the addition of these additives, WO 
98/36322, EP-A-803764, J P -A- 10- 186567 and JP-A-10-18566 can be referred to. 

[0131] The photosensitive layer of the present Invention can contain, as a plasticizer and a lubricant, pofyhydrlc 
ss alcohols (e.g., glycerins and diols disclosed In U.S. Patent 2,960.404), fatty acids or tatty acid esters disclosed In U. 
S. Patents 2,588,765 and 3,121,060, and silicone resins disclosed In British Patent 955,061. 
[0132] It Is preferred in the photothermographic (photosensitive) material of the present invention that the photo- 
Insensftlve layer contains a decoloring dye and a base precursor to function as a filter iayer or an antihalatlon layer A 
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photothermographlc (photosensitive) material generally has photo-ineensttive layers In addition to photosensitive lay 
ers. Photo-insensitive layers can be classified from the arrangement to (1) a protective layer provided on a photosen- 
sitive layer (farther from a support), (2) an interlayer provided between a plurality of photosensitive layers or between 
a photosensitive layer and a protective layer, (3) an undercoatlng layer provided between a photosensitive layer and 
a support, and (4) a backing layer provided on the opposite side to a photosensitive layer. A filter layer Is provided in 
a photosensitive material as a layer of (1) or (2). An antlhalatlon layer Is provided In a photosensitive material as a 
layer of (3) or (4). 

10133] A decoloring dye and a base precursor are preferably added to the same photo-insensitive layer. They may 
be added to two adjacent photo-Insensitive layers separately. Further, a barrier layer may be provided between two 
photo-Insensitive layers. In the present invention, "a layer contains a decoloring dye and a baee precursor- includes 
the case in which a plurality of adjacent layers contain a decoloring dye and a base precurBor separately. 
[0134] A decoloring dye can be added to the coating solution of a photo-insensitive layer as a solution, an emulsion 
a solid fine particle dispersion, or a polymer Impregnated product. A dye can also be added to a photo-Insensitive layer 
using a polymer mordant. These addition methods are the same as the methods employed for adding dyes to general 
photothermographlc (photosensitive) materials. Latexes used in polymer impregnated products are disclosed in U S 
Patent 4,199,383, German Patent Publication Nos. 2,541 .274 and 2,641 .230, EP 029104, and JP-B-53-41091 With 
respect to the emulsifying method for adding a dye to a solution containing a dissolved polymer Is disclosed in 88/00723 
[0135] The addition amount of a decoloring dye Is determined by the purpose of the dye. In general, a decoloring 
dye Is used in the amount giving optical density (absorbanc'e) exceeding 0. 1 when measured at objective wavelength 
Optical density Is preferably from 0.2 to 2. The addition amount of a dye for obtaining suoh optical density is In general 

O^to^out^Vg/m? 01 1 ^ pfe ' 8 * bly, ™^ out0 ' W5toabowa8 ^'^ 

[0136] Decoloration of dyes according to the present Invention results in the reduction of optical density to 0 1 or 
less. Two or more kinds of decoloring dyes may be used m combination In a thermal decoloring type recording material 
and a photothermographlc (photoeeneltlve) material. Two or more kinds of base precursors may also be used In com- 

bi nation. 

[0137] The photosensitive material according to the present Invention may be provided whh an antistatic layer or an 
electrically conductive layer, e.g., layers containing soluble setts (e.g., chloride, nitrate), metal deposited layers layers 
containing Ionic polymers disclosed in U.S. Patents 2,861.055 and 3,208,312, and insoluble Inorganic satis disclosed 
30 In U.S. Patent 3,428,461. 

[0138] The method for obtaining a color Image with the photothermographlc (photosensitive) material according to 
the present invention Is disclosed in JP-A-7-1329S, from p. 10, left column, 1. 43 to p. 11. left column. 1. 40 Color dye 
image stabilzers are disclosed In British Patent 1,326,889, U.S. Patents 3,432,300, 3.698,909. 3.S74.627 3 573 050 
3,764,337 and 4,042,394. ' ' 0,,, ' uau ' 

» [0139] The photothermographic material, In particular photothermographlc (photosensitive) material, according to 
the present Invention may be coated by any method. Specifically, extrusion coating, slide coating, curtain coating 
immersion coating, knffe coating, flow coating, and various coating methods Including extrusion coating using hoppers 
disclosed In U.S. Patent 2,681,294 can be used. Extrusion coating and slide coating described In Stephen F. Kietler 
Peter M. Schwslzer, Liquid film Coa|lng. pp. 399 to 536, Chapman & Hall Co. (19B7) are preferably used, particularly 
preferably slide coating is used. Examples of the shapes of slide coaters for use In slide coating are described In ibid 
p. 427, Figure 11b.i. Two or more layers can be coated simultaneously by the methods described In Ibid pp 39Bto 
536. U.S. Patent 2,761 ,791 and British Patent 837,095, If desired. Simultaneous coating methods are pTeTe'rabiy used 
[0140] Surfactants may be used In the present Invention for the purpose of Improving coating property and electric 
charge. Any surfactant can be used arbitrarily. e.g., nonlonic, anionic, cationlc and fluorine-based surfactants Specif- 
ically, fluorine-bassd high molecular surfactants disclosed in JP-A-62-1 70950 and U.S. Patent 5 380 644 fluorine- 
based surfactants disclosed In JP-A-60-244946 and JP-A-63-1 8B1 35, polysiloxane-based surfactants disclosed In U 
S. Patent 3,885,965, and polyalkylene oxide and anionic surfactants disclosed in JP-A-6-301140 can be exemplified 
[0141] In a photothermographlc (photosensitive) material, an image Is formed by heating after Image exposure A 
black tone silver image Is formed by this heat development. Image exposure is preferably performed with a laser. The 
heating temperature of the heat development is preferably from 80 to 250"C, more preferably from 100 to 200»C 
Heating period of time Is generally from 1 second to 2 minutes. 

[0142] A plats heater system is preferably used as the heat developing method. Plato heater systems disclosed In 
JP-A-1M 33572 and Japanese Paient Application No. 10-177610 are preferred, which are methods using a heat de- 
veloping apparatus to obtain a visible image by making a photothermographlc (photosensitive) material In which a 
latent Image has been formed, contact wfth a heating means at a heat development part. The foregoing heating means 
comprises a plate heater, and a plurality of pressing rollers are arranged along one surface of the plate heater vls-a- 
vis with the plate heater. Heat development ie performed by passing the foregoing photothermographlc (photosensitive) 
material between the above pressing rollers and the plate heater. 
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[0143] As a heating method In heat development process, embodiments shown in Figs. 1 and 2 can be exemplified. 
[0144] A photothermographic (photosensitive) material transported to an image exposure part is scanning-exposed 
by laser beams etc, and transported to heat developing part 1 8 by means of transporting rollers etc. after a latent Image 
has been formed on the photothermographic (photosensitive) materiaf. During transportation, dusts on the back and 
s front surfaces of the material are removed by a dust removing roller 

[0145] As shown In Fig. 1 , heat developing part 18 is a part to make a latent Image a visible Image by heat devel- 
opment by heating the photothermographic (photosensitive) material. The present Invention is characterized in that 
heat developing part 18 comprises plate heater 120 and a plurality of pressing rollers 122 arranged vis-a-vis with plats 
heater 120. 

10 [0146] Plate heater 120 is a plate-like heating member encasing a heating unit such as nichrome wire laid down In 
a planar state, which is maintained at developing temperature of the photothermographic (photosensitive) material. 
The surface of plate heater 120 is preferably coated with fluororeslns or stuck with a fluororesin sheet for the purpose 
of lessening a friction coefficient or giving abrasion resistance. 

[0147] The volatile content of the photothermographic (photosensitive) material fs evaporated by heating during heat 
is development, as a result, the photothermographic photosensitive material rises from plate heater 1 20, and the contact 
of the photothermographic (photosensitive) material with plate heater 120 sometimes becomes uneven. Therefore, it 
is also preferred to form minute concavities and convexities on the surface of plate heater 120 to dissipate this vapor. 
[0148] It is also preferred to provide temperature gradient so as to make the temperature of both ends of plate heater 
120 higher than the temperature of other parts for compensating for the temperature reduction due to heat dissipation 
so at both ends. 

[0149] Pressing rollers 122 are arranged with a prescribed pitch being In contact with one surface of plate heater 
120 with a distance smaller than the thickness of the photothermographic (photosensitive) material along the entire 
length of the transporting direction of plate heater 120, and these pressing rollers 122 and plate heater 120 constitute 
the path of the photothermographic (photosensitive) material. Making the distance of the path of the photothermo- 
« graphic (photosensitive) material smaller than the thickness of the photothermographic (photosensitive) material can 
prevent the photothermographic (photosensitive) material from buckling. Feeding rollers 1 26 for feeding the photother- 
mographic (photosensitive) material to heat developing part 1 8 from the direction of the indicated arrow and discharging 
rollers 128 for discharging the photothermographic (photosensitive) material to the direction of the Indicated arrow after 
heat development are arranged at both ends of the path of the photothermographic (photosensitive) material. 
[01 50) Further, it is preferred to provide heat insulating cover 125 for heat insulation on the surface side of pressing 
rollers 122 opposite to plate heater 120. 

[0151] When the photothermographic (photosensitive) material Is transported, if the tip of the photothermographic 
(photosensitive) material strikes against pressing roller 122, the photothermographic (photosensitive) material stops 
a moment. At that time, if preesing rollers 1 22 are arranged with the same pitch, the same part of the photothermographic 
(photosensitive) material stops at every pressing roller 122 and that part of the photothermographic (photosensitive) 
material Is pr^ss^d against plate heater 120 for longer time, which sometimes results In generation of streaky uneven 
development stretching In the width direction. Therefore, it is preferred to make pitch of each pressing roller 1 22 uneven. 
[0162] As shown in Fig. 2, the constitution of heat developing part 1B may also be such that driving roller 130 is 
arranged in contact with each pressing roller 1 22 with making the enveloping surface of each preesing roller 122 the 
40 circumferential surface and each pressing roller 1 22 Is rotated by the rotation of driving roller 1 30. 

[0163] In the above explanation, plate heater 120 may also comprise a plate member comprising a heat conductor 
and a heat source arranged on the side of the plate member opposite to the heating side of the photothermographic 
(photosensitive) material. 

[0154] When a photothenmographlc material does not contain a photosensitive silver halide, heat development Is 
4* performed according to an ordinary method. 

[0155] The present invention is described in detail with reference to the examples, but the present Invention should 
not be construed as being limited thereto. 
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EXAMPLE 1-1 

Preparation of Sifver Halide Grain Emulsion 1 



[0156] To 1,421 ml of distilled water were added 6.7 ml of a 1 wt% potassium bromide solution. B.2 ml of 1 N nitric 
acid and 21.8 g of phthalated gelatin. This mixed solution was stirred in a titanium-coated stainless reaction vessel 
w with maintaining the temperature at 25'C. Solution at (37.04 g of silver nitrate was diluted with distilled water to make 
159 ml) and solution b1 (32.6 g of potassium bromide was diluted with distilled water to make 200 ml) were prepared. 
The entire amount of solution al was added to the reaction vessel at a constant flow rate by a controlled double jet 
method with maintaining pAg at a. 1 over 1 minute (solution b1 was added by a controlled double jet method) . Then, 



28 



2004$ 7JM5B 15*380 



S I K s & Co. 



NO. 1876 P. 120/192 



10 



EP1 014 178 A1 

30 ml of a 3.5 wt% hydrogen peroxide aqueous solution was added, further, 33.6 ml of a 3 wt% aqueous solution of 
benzlmldazole was added thereto. Solution a2 (solution al was again diluted with distilled water to make 317 5 ml) and 
solution b2 (dipotasslum hexachloroiridate was dissolved in solution bl so as to make the concentration 1X10-4 mol 
per mol of the silver, diluted with distilled water to reach the final volume of 2 times of solution b1, I.e., 400 ml) were 
prepared. The entire amount of solution a2 was added to the reaction vessel at a constant flow rate by a controlled 
double Jet method with maintaining pAg at 8.1 over 10 minutes (solution b2 was added by a controlled double jet 
method). Then, 50 ml of a 0.5 wt% methanol solution of 2-mercapto£-methylbenzimidazole was added, further pAg 
was lowered to 7.5 with silver nitrate, pH was adjusted with 1 N sulfuric acid to 3.8, and stirring was stopped The 
reaction solution was subjected to precipitation, desalting and washing processes, 3.5 g of deionized gelatin was added 
and then 1 N sodium hydroxide was added to adjust pH to 6.0 and pAg to 8.2, thereby a silver hallde dispersion was 
obtained. 

[0157] The grains in the thus-prepared sliver hallde emulsion wers pure silver bromide grains having an average 
equivalent-sphere diameter of 0.031 ym and equivalent-sphere diameter variation coefficient of 11%. Brain size was 
the average of 1,000 grains obtained by electron microscope. {100} face ratio of this grain was 85% accordino to the 
1& Kubelka-Munk method. 

[0158] The temperature of the above emulsion was raised to 45*C with stirring, then 5 ml of a 0.5 wt% methanol 
solution of N.N^ihydroxy-N'.N'-diethylmelamine and 5 ml of a 3.5 wt% methanol solution of phenoxyethanol were 
added thereto, and 1 minute after, 3x 1 0* mol per mol of the silver of sodium benzenethioeulfonate was added. Further 
2 minutes after, a solid dispersion of spectral sensitizing dye 1 (an aqueous gelatin solution) was added In an amount 
of 5x1 0-3 mol per mol of the silver, and further 2 minutes after, 5x1 0* mol per mol of the silver of a tellurium compound 
was added and the reaction solution was subjected to ripening for 50 minutes. Immediately before completion of rip- 
ening, 2-mercapto-5-methylbenzimidazole In an amount of 1X10* mol, and mercapto compound 1 In an amount of 
1 .1 X10* mol, each per mol of the silver, were added to the reaction solution. The temperature was lowered to 32°C 
Thus, silver hallde grain emulsion 1 were prepared. 
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Precaratlpn pf Silver Hafide Grain Emulsion 2 



[015$] Phthalated gelatin (22 g) and 30 mg of potassium bromide were dissolved In 700 ml of water, pH was adjusted 
to 5.0 at 35'C. An aqueous eolutic* (159 ml) containing 1 8.6 g of silver nitrate and 0.9 g of ammonium nitrate and an 
aqueous solution containing potassium bromide and potassium Iodide In molar ratio of 92/8 were added to the foregoing 
solution by a controlled double jet method over 10 minutes with maintaining pAg at 7.7. Subsequently, 478 ml of an 
aqueous solution containing 55.4 g of sliver nitrate and 2 g of ammonium nitrate and an aqueous solution containing 
1 X10* mol/fiter of dlpotassium hexachlorolrldate and 1 mo/liter of potassium bromide were added to the foregoing 
solution by a controlled double jet method ovsr 30 minutes with maintaining pAg at 7.7. Subsequently, 1 g of 4-hydroxy- 
6-methyM .ISaJ-tetraazalndene was added thereto, pH was lowered and the reaction solution was subjected to co- 
agulatlve precipitation, and desalted. Then, 0.1 g of phenoxyethanol was added to adjust pH to 5.9 end pAg to 8 2 
thereby the formation of silver lodobromide grains was terminated. The thus-obtained silver hafide grains were cubic 
grains having an iodine content at core part: 8 mol%, average: 2 mol%, an average grain size of 0.005 pm, a variation 
coefficient of the projected area diameter of 8%, and {100} face ratio of 88%. 

[0160] The temperature of the thus^obtalned silver hallde grains was raised to SO'C. Sodium thlosulfate (85 pmof) 
1.1X10* mol of 2,3,4,5,6-pentafluorophenyldlphenylphosphlneselenide, 1.5X10-6 ^ of a tellurium compound 
3.5X10* mol of chloroaurlc acid, and 2.7X1CH mol of thlocyanic acid, each par mol of the silver, were added to the 
above silver halide grains and ripened for 1 20 minutes, then quenched to 40*0. Spectra! sensitizing dye 1 in an amount 
of 1 x 10- 4 mol and 2-mercapto^-rnethylbenzimldazoIe in an amount of 5X 1 0-* mol were added thereto, and then the 
4S solution was quenched to 30»C, thereby silver hallde grain emulsion 2 was obtained. 

Preparation of Scaly Fatty Acid Sliver Salt 



[0181] Behenic acid (87.6 g) (manufactured by Henkel Co., trade nams: Edenor C22-S5R), 423 ml of distilled water 
49,2 ml of an aqueous solution containing 6 N NaOH, and 120 ml of tert-butanol were mixed, and the mixture was 
subjected to reaction for 1 hour at 75°C, thereby a sodium behenate solution was obtained. Apart from the sodium 
behenate solution, 206.2 ml of an aqueous solution containing 40.4 g of silver nitrate (pH 4.0) was prepared and 
maintained at 10*0. A reaction vessel containing 835 ml of distilled water and 30 ml of tert-butanol was maintained at 
30°C. with stirring the content in the reaction vessel, the entire amount of the above sodium behenate solution and the 
entire amount of the aqueous silver nitrate solution were added to the reaction vessel at a constant flow rate over 62 
minutes and 10 seconds and 60 minutes, respectively, In such a manner that only the aqueous silver nitrate solution 
was added from the start of the addition, 7 minutes and 20 seconds after the start of the addition ot the aqueous silver 
nitrate solution, the addition of the sodium behenate solution was started, and only the sodium behenate solution was 
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added for 9 minutes and 30 seconds after the termination of the addition of the aqueous silver nitrate solution. The 
temperature In the reaction vessel was maintained at 30*C and the outer temperature was controlled so as not to 
increase the temperature. The piping of the addition system of the sodium behenate solution was warmed by a steamed 
jacket method, and steam aperture was adjusted so that the solution temperature at the outlet of the addition nozzle 
& tip became 75°C. The piping of the addition system of the aqueous silver nitrate solution was warmed by circulating 
chilled water in the outer pipe of the double pipe, The positions where the sodium behenate solution and the aqueous 
silver nitrate solution were added were arranged symmetrically with the stirring axle between, and the height of the 
position was adjusted so as not to touch the reaction solution. 

[01 S2] After the addition of the sodium behenate solution was finished, the reaction solution was stirred at the same 
10 temperature for 20 minutes and allowed to stand to lower the temperature to 25°C. The solid content was then filtered 
by suction, The solid content was washed with water until the conductivity of the filtrate reached 30 jiS/cm. Thus, a 
fatty acid silver salt was obtained. The solid content obtained was not dried and stored as a wet cake. 
[0163] The shape of the obtained sliver behenate particles was evaluated with an electron microscope, The obtained 
silver behenate particles were scaly crystals having a * 0. 1 4 urn, b = 0.4 jxm, and c = 0.6 jam, on average, and variation 
is coefficient of the average equivalent-sphere diameter of 1 5%. 

[0164] Polyvinyl alcohol (trade name: PVA-217) (7.4 g) and water were added to the wet cake of the amount corre- 
sponding to 100 g of dried solid content to make the entire amount 385 g, and then preliminarily dispersed in a hom- 
ombcer. 

[0165] The preliminarily dispersed starting solution wee treated three times using a disperaer (trade name: Micro- 
so fluldizer M-110S-EH equipped with G10Z interaction chamber, manufactured by Micro Fluidex International Corp.). 
Pressure of the dispereer was adjusted to 1,750 kg/cm 2 . Thus, silver behenate dispersion was obtained. Cooling op- 
eration was performed by installing coiled heat exchangers respectively before and after the Interaction chamber and 
setting the desired temperature of dispersion by adjusting the temperature of the cooling medium. 

26 preparation of Aclcular Fatty Acid Silver Salt (comparison) 

[0168] While stirring 43.8 g of behenlc acid (manufactured by Henkei Co., trade name: Edenor C22-85R), 730 ml of 
distilled water, and 60 ml of tert-butanot at 79°C, 117 ml of an aqueous solution containing 1 N NaOH was added 
thereto ovsr 65 minutes and the mixture was subjected to reaction lor 240 minutes. Then, 112.5 ml of an aqueous 

30 solution containing 1 9.2 g of silver nitrate was added thereto over 45 seconds and the solution was allowed to stand 
for 20 minutes to lower the temperature to 30*C. The solid content was then filtered by suction. The solid content was 
washed with water until the conductivity of the filtrate reached 30 pS/em, The thus-obtained solid content was not dried 
and treated as a wet cake. Polyvinyl alcohol (trade name: PVA-205) (7.4 g) and water were added to the wet cake of 
the amount corresponding to 100 g of dried solid content to make the entire amount 385 g, and then preliminarily 

3S dispersed in a homomlxer. 

[0167] The preliminarily dispersed starting solution was treated three times using a dlsperser (trade name: Mlero- 
fluidlzer M-110S-EH equipped with G10Z interaction chamber, manufactured by Micro Fluidex international Corp.). 
Pressure of the dlsperser was adjusted to 1 ,750 kg/cm 2 , Thus, silver behenate dispersion B was obtained. Silver 
behenate particles contained in the thus-obtained sliver behenate dispersion were acicular particles having a = 0.04 

40 u,m, b as 0,04 u.m, and c = 0.8 urn on average, and variation coefficient of 30%. Particle size was measured by Master 
Sizer X (manufactured by Malvern Instruments Ltd.). Cooling operation was performed by Installing coiled heat ex- 
changers respectively before and after the Interaction chamber and setting the desired temperature of dispersion by 
adjusting the temperature of the cooling medium. 

45 Preparation of 25 wt% Dispersion of Reducing Aoent 

[0168] Water (176 g) was added to 80 g of 1,1-bis(2-hydroxy-3,5-dimethylphenyl)-3 l 5 l 5-trimethylhexaneand 64 g of 
a 20 wt% aqueous solution of modified polyvinyl alcohol Poval MP203 (manufactured by Kuraray Co., Ltd), and thor- 
oughly mixed to make a slurry. Zircon la beade (800 g) having an average diameter of 0.5 mm were added to a vessel 
bo with the above-obtained slurry and dispersed with a dlsperser (1/4 G sand grinder mill, manufactured by Imsx Co., 
Ltd.) for 5 hours, thereby the diepereion of the reducing agent was obtained. The particles of the reducing agent con- 
tained in the thus-obtained reducing agent dispersion had an average particle diameter of 0.72 um 

Preparation of 10 wt% Methanol Solution of Mercaoto Compound 

$s 

[0169] Ten (10) grams of 3-mercapto-4-phenyl-5-heptyM ,2,4-triazole was dissolved in 90 g of methanol. 
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Preparation of 20 wt% Dispersion of Mercapto Compound 



[0170] Water (224 g) was added to SO g of 3-mercapto-4-pheny|-5-heptyl-1 ,2,4-trlazole and 32 g of a 20 wt% aoueous 
solution of modified polyvinyl alcohol Povai MP203 (manufactured by Kuraray Co., Ltd.). and thoroughly mixed to mate 
s a slurry. Zireonia beads (800 g) having an average diameter of 0.5 mm were added to a vessel with the above-obtalned 
slurry and dispersed with a dlsperser (1/4 G sand grinder mill, manufactured by Imex Co., Ltd.) lor 10 houre thereby 
the dispersion of the mercapto compound was obtained. The particles of the mercapto compound contained In the 
thus-obtained mercapto compound dispersion had an average particle diameter of O.B7 um 

10 Preparation o f 30 wt% Dispersion of Organic Polvhalooen Compound 

[0171] Water (224 g) was added to 44 g of tribromomethylphenylsulfone, 44 g of 3-trlbromomethyl8ulfonyM.Dhenvl. 
5-tridecy|.l,2.4.trlazole, 8 g of trlbromomethyl^.(2,4,6-trimethylphenylsulfonyl)phenylsulfone, 0.8 g of sodium trlleo- 
propylna-nBphthaleneaulfonate. and 48 g of a 20 wt% aqueous solution of modified polyvinyl alcohol Poval MP203 
is (manufactured by Kuraray Co., Ltd,), and thoroughly mixed to make a slurry. Zireonia beads (BOO g) havina an averaoe 
diameter of 0.5 mm were added to a vessel with the above-obtalned slurry and dispersed with a dlsperser (1/4 g sand 
grinder mill, manufactured by Imex Co.. Ltd.) for 5 hours, thereby a dispersion of the organic polyhalogen compound 
was obtained. The particles of the organic polyhalogen compound contained in the thus-obtained polyhalooen com. 
pound dispersion had an average particle diameter of 0.74 um. 

so 

Preparation of 10 wt % Methanol Solution of Phthalazlne Compound 

[0172] B-leopropylphthalazine (1 0 g) was dissolved in 90 g of methanol and used. 

Preparation of 20 wt% Dispersion of Pigment 

[0173] Water (250 g) wae added to 64 g of CI. Pigment Blue 60 and 6.4 g of Demol N (manufactured by Kao Cor- 
poratlon). and thoroughly mixed to make a slurry. Zireonia beads (800 g) having an average diameter of 0 S mm were 
added toa vessel with the above-obtained slurry and dispersed with a dlsperser (1/4 G sand grinder mill, manufactured 
so by Imex Co., Ltd.) for 25 hours, thereby the dispersion of the pigment was obtained, The particles of the pigment 
contained In the thus-obtained pigment dispersion had an average particle diameter of 0.21 >im. 

Preparation of 40 wt% 5BH Latex 

3S [0174] SBR Latex purified by ultrafiltration was obtained as follows. 

[0175] SBR latex shown below was diluted with distilled waterto 10 timee. and purified by module FS03-FC-FUY03A1 
for ultrafiltration purification (Daisen Membrane System Co.. Ltd.) until the ionic conductivity became 1 5 m&cm Thm 
concentration of the latex at this time was 40 wt%, 

« SBR Latex 
[0176] 

Latex of -St (68)-Bu (29)-AA (3)- 
<* Equilibrium moisture content at 25° C 60% RH: 0.6 wt% 
Average particle size: 0.1 tun 
Concentration: 46 wt% 
Ionic conductivity: 4.2 mS/cm 

Ionic conductivity was measured using a conductometer CM-30S (manufactured by Tba Denpa Konvo Co Ltd i 
» and starting solution of the latex (40 wt%) was measured at 25 S C " 
pH: B.2 

Preparation ol Coat ing Solution for Emulsion Laver (photosensitive lavert 

«* [0177] The above-obtained 20 wt% dispersion of pigment (1.1 g), 103 g of organic acid silver dispersion 5 g of the 
20 wt% aqueous solution of modified polyvinyl alcohol MP-203 (manufactured by Kuraray Co. , Ltd ), 25 g of the above- 
prepared 25 wt% reducing agent dispersion, 11 .5 g of the 30 wt% dispersion of organic polyhalogen compound 3 1 a 
of the 20 wt% dispersion of mercapto compound, 108 g of the 40 wt% SBR latex purified by ultrafiltration and 8 ml of 
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the 10 wt% solution of phthalazine compound were mixed, thereby an organic acid silver-containing solution was 
obtained. Silver halide grain emulsion 1 (5 g) and silver halide emulsion 2 (5 g) had been thoroughly mixed, stirred lor 
20 minutes, 1 0 ml of distilled water had been added thereto, and mixed with the foregoing organic acid silvercontalning 
solution immediately before coating, by a static mbcer to thereby prepare en emulsion layer coating solution. This 
s coating solution was ted to a coating die as It was In a coating silver amount of 1 , 4 g/m 2 . 

[0178] The above emulsion layer coating solution was revealed to have viscosity of 85 (mPa-s) at 40°C (No, 1 rotor) 
measured by Model B viscometer (manufactured by Tokyo Kelkl Co., Ltd.). 

[0170] The viscosity of the coating solution measured by RFS Fluid Spectrometer (manufactured by Rheometrlcs 
Far East Co.) at 25°C was 1,500, 220, 70, 40, 20 (mPa-s) at shear rate of 0.1, 1, 10, 100, 1,000 (1/sec), respectively. 

Preparation of Interlaver Coating Solution of Emulsion Surface 

[0180] To 772 g of polyvinyl alcohol PVA-205 (manufactured by Kuraray Co., Ltd.), an alkali solution (a 20 wt% 
solution of NH 4 OH as NH4+, a 20 W% solution of LIOH as Li+ and a 20 wt% solution of NaOH as Na* were used 
i5 respectively) in an addition amount ehown in Tables M to 1-5. 0.5 g of the 20 wt% dispersion of pigment, and 226 g of 
a 27.5 wt% solution of latex of methyl methacrylate/etyrene/2-ethylhexyl acrylata/ hydroxyethyl methacrylate/acrylic 
acid copolymer (copolymerization weight ratio: 59/9/28/5/1) was added 2 ml of a 5 wt% aqueous solution of Aerosol 
OT (manufactured by American Cyanamlde Co,) to make an interlayer coating solution which was coated In a coating 
amount of lOml/m 2 . 

so [0181] The viscosity of the coating solution was 21 (mPa*e) at 40*C (No. 1 rotor) measured by Model B viscometer. 
Preparation of First Protective Layer Coating Solution of Emulsion Surface 

[0182] Inert gelatin (80 g) was dissolved in water, and 0.3 g of the 20 wt% dispersion of pigment, a 10 wt% methanol 
solutfon of phthallc acid, 74 ml of a 10 wt% aqueous solution of 4-methylphthalic acid, 28 ml of 1 N sulfuric add. and 
5 ml of a 5 wt% aqueous solution of Aerosol OT (manufactured by American Cyanamide Co.) were added thereto. 
Water was added to make the total amount 1 ,000 g, thereby a first protective layer coating solution of emulsion surface 
was obtained, which was coated in a coating amount of 30 ml/m*. 

[01833 Tna viscosity of the coating solution was 17 (mPa-e) at 40°C (No. 1 rotor) measured by Model B viscometer. 
£0 A coating solution in which polyvinyl alcohol was used in place of gelatin was prepared, 

Preparation of Second Protective Layer Goatlna Solution of Emulsion Surface 

[0184] Inert gelatin (100 g) was dissolved in water, and 0.2 g of the 20 wt% dispersion of pfgment, 20 ml of a 5 wt% 
3£ solution of potassium N-perfluorooctylsulf onyl-N-propy lalanlne, 1 6 ml of a 5 wt% solution of Aerosol OT (manufactured 

by American Cyanamlde Co.), 25 g of polymethyl methacrylate fine panicles (average particle size: 4.0 jim), 1 .4 g of 

phthalic acid. 1 .6 g of 4-methylphthalic acid, 44 ml of 1 N sulfuric acid, and 445 ml of a 4 wt% chrome alum were added 

thereto. Weler was added to make the total amount 2,000 g, thereby a second protective layer coating solution was 

obtained, which was coated In coating amount of 20 ml/m 2 . 
40 [0185] The viscosity of the coating solution was 9 (mPa-e) at 40 6 C (No. 1 rotor) measured by Model B viscometer. 

A coating solution in which polyvinyl alcohol was used in place ot gelatin and boric acid was used in place of chrome 

alum was prepared. 

Preparation of PET Support 

48 

[0186] PET having an Intrinsic viscosity IV = 0.66 (measured in phenotrtetrachloroethane (6/4 by weight) at 25»C) 
was obtained according to ordinary method using terephthallc acid and ethylene glycol. After the obtained PET was 
palletized and dried at ISCC tor 4 hours, melted at 300^, extruded from T-dle. and suddenly cooled, thereby an 
unstretched film having a film thickness after thermal fixation of 175 |im was obtained, 
w [0187] The film was stretched to 3.3 times In the machine direction with rollers having different peripheral speeds, 
then 4.5 times In the transvsrse direction by means of a tenter. The temperatures at that time were 1iO°C and 1 30'C 
respectively. Subsequently, the film was subjected to thermal fixation at 240 S C for 20 seconds, then relaxation by 4% 
in the transverse direction at the same temperature. The chuck pari of the tenter was then silt, and both edges of the 
film were knurled. The film was railed at 4 kg/cm 2 , thereby a roll of film having a thickness of 175 jim was obtained 

B$ 

Corona Discharge Treatment of Support Surface 

[01 SS] Both surfaces of the support were put under room temperature and corona discharge treatment was performed 
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at 20 m/mln with a solid stale corona treating apparatus model 6KVA manufactured by Piller Co. From the reading of 
electric current/voltage, treatment applied to the support at that time was revealed to be 0.375 kV^A-minAn 2 . The fre- 
quency at treatment at that time was 9.6 kHz and the gap clearance between the electrode and the dielectric roll was 
1.6 mm. 

Preparation of Undercoated Support 

.(1) Undercoating 

(1 -1 1 Undsrooatina T&var Coating 

[0189] 
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Prescription (1) (first layer) 



Butadlene/styrene copolymer latex (eolld content: 43 wt%, weight ratio of butadiene/styrene: 32/88) 
B wt% aqueous solution of sodium 2.4-dlchloiio-6-hydroxy-s-trlazlne 
1 wt% aqueous solution of sodium lauryl-benzeneeulfonate 
Distilled water 
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Prescription (2) (second layer on the photosensitive layer side) 



Gelatin 

20 wt% dispersion of pigment 

Methyl cellulose (Metolose SM15, substitution degree: 1.79 to 1.63) 
Acetic acid (concentration: 99 wt%) 
Distilled water 




Prescription (3) (second layer on the back surface side) 



Sncysb (9/1 by weight, average particle size: 0.25 urn) 
Gelatin 

Sodium dodecyibenzenesulfonete 
Sodium dihexyl-a-aulfoaucclnato 



100 m^m 2 
77 mg/m 2 
1 mg/m 2 
4 mg/m 2 



Preparation of Undercoated Support 

[01 30] Both surfaces of the above-prepared blaxlally stretched polyethylene terephthalate support having a film th tele- 
nets of 175 nm were subjected to corona discharge treatment, then the above undercoating solution prescription (1) 
was coated by means of a wire bar in a wet coating amount of 6 ml/m 2 {per one surface side) and dried at 180*C for 
5 minutes. Subsequently, one surface (photosensitive layer side) was subjected to corona discharge treatment then 
the above undercoating solution prescription (2) was coated by means of a wire bar in a wet coating amount of' 9 ml/ 
m 2 and dried at 1 80*C for 5 minutes. The back surface was coated with undarcoatlng solution prescription (3) by means 
of a wire bar In a wet coating amount of 5 ml/m 2 and dried at 180*C for 8 minutes. Thus, the undercoated support was 
prepared, ^ 

Preparation of Back Coating Solution 

Preparation of Solid Fine Particle Dispersion Solution fa) of Base Precursor 

[01 91] A base precursor compound 1 1 shown be tow (64 g) ( 23 g of a diphenylaulfone compound 1 2 shown below, 
and 10 g of surfactant Demole N (manufactured by Kao Corporation) were mixed with 220 ml of distilled water The 
mixed solution was dispersed using beads In a sand mill (1/4 Gallon sand grinder mill, manufactured by Imex Co., 
Ltd.), thereby a solid fine particle co-dlspersion solution (a) of the base precursor compound and the diphenylsulfone 
compound having an average particle size of 0.2 jum was obtained. 
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Preparation of Solid Fins Particle Dtepersion Solution of Dye 

[0192] Cyanine dye compound 13 shown bebw (9.6 g) and 5.B g of sodium p-alkylbenzene$ulfonate were mixed 
with 305 ml of distilled water. The mixed solution was dispersed using beads in a sand mill (1/4 Gallon sand grinder 
s mill, manufactured by Imex Co.. Ltd.), thereby a solid fine particle dispersion solution of the dye having an average 
particle size of 0.2 \im was obtained. 

Preparation of Antlhalatlon Layer Coating Solution 

10 [0193] PVA-217 (17 g), 9,6 g of polyacrylamide, 70 g of the above solid fine particle dispersion solution (a) of the 
base precursor, 56 g of the above solid fine particle dispersion solution of the dye, 1.5 g of potymethy! methacrylate 
fine particles (average particle size: 6.5 urn), 2.2 g of sodium poryethyleneeulfonate, 0.2 g of a coloring dye compound 
14, and 844 ml of H 2 0 were mixed. Thus, an antihalatlon layer coating solution was prepared, 

1$ Preparation of Back Surface Protective Layer Coating Solution 

[0194] To a reaction vessel maintained at 40*C were added and mixed 50 g of PVA-117, 0.2 g of sodium polysty- 
renesulfonate, 2.4 g of N»N^ethylenebis(vinyl sulfone acetamide), 1 g of aodlum t-octylphenoxyethoxyethanesulfonate, 
30 mg of compound 15, 32 mg of C B F 17 SO a K, 64 mg of C fl F^S0 2 N(C3H7)(CH2CH 2 0)4(CH 2 )4-S03Na 1 8.B g of acrylic 
so acid/ethyl acrylate copolymer (copolymerization weight ratio: 5/05), and 950 ml of Hp to prepare a back surface 
protective layer coating solution. 
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55 Preparation of Photothermographic Photosensitive Material 

[0195] On the back side surface of the above-undercoated polyethylene terephthalate support, antlhalation layer 
coating solution and the back surface protective layer coating solution were simultaneously coated and dried In such 
a manner that the coating amount of the solid content of the solid fine particle dye of antihalation layer coating solution 
*o became 0.04 g/m 2 and the PVA coating amount of the back surface protective layer coating solution became 1 gfrrfi, 
thereby an antihalation backing layer was prepared. 

[0196] The emulsion layer, the interiayer, the first protective layer and the second protective layer were simultane- 
ously multilayer-coated by slide bead coating method on the opposite side ol the backing layer side in this order from 
the undercoating side, thereby photothermographic (photosensitive) material Sample was prepared. 

4* [01 97] Coating speed was 1 60 m/mln. The distance between the tip of the coating die and the support was 0, 1 8 mm. 
The pressure in the low pressure chamber was set lower than atmospheric pressure by 392 Pa. In the subsequent 
chilling zone, air of dry-bulb temperature of 18°C and wet-bulb temperature of 12»C was blown for 30 seconds. After 
the coating solution was dried, dry air of dry-bulb temperature of 30°C and wet-bulb temperature of 18*C was blown 
at helical floating type drying zone for 200 seconds. The sample was then passed through drying zone at 70°C for 30 

50 seconds, and then cooled to 25°C ( thereby the solvent In the coating solution was evaporated. In the chilling zone and 
drying zone, the average wind speed was 7 m/sec. 

Evaluation of Sliver Tone Due to Variation of Heat Development Condition 

56 [019B] The sample of photothermographic (photosensitive) material prepared was subjected to stepwise gradation 
exposure with laser beams vertically multiplied by applying high frequency convolution using a semiconductor laser 
emitting at 660 nm, Then, heat development was performed for 20 seconds at temperatures of 117°C. 120°C and 
1 23°C with heat developing device 1 0 of a plate heater type described in Fig, 1 in JP-A-1 1 -1 33572, and the difference 
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of silver tone due to variation of heat development condition was evaluated visually according to the following criteria 
The sample was deodorized with metal mesh and an active carbon filter. 

L: Difference of silver tone due to temperature condition is large and impracticable. 
* M; Difference of silver tone due to temperature condition Is observed but in allowable range. 

S: Difference of silver tone due to temperature condition le not observed and good. 

[01 ©9] The silver tone obtained by heat development at 120°C for 20 seconds was visually evaluated. 

'0 d : Pure blackish silver tone, favorable. 

o: Deviated a little from pure black but Is good. 

A: A trace of a tincture of magenta, or a tincture of cyan, or a tincture of yellow is observed, allowable, 
A x ; A tincture of magenta, or a tincture of cyan, or a tincture of yellow Is considerably observed, but Is allowable, 
x; A tincture of magenta l or a tincture of cyan, or a tincture of yellow le strong, impracticable. 
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Evaluation of Storage Stability 



[02QQJ Difference in Dmin between the sample of the prepared photothermographJc (photosensitive) material which 
was allowed to stand at 35°C 70% RH for 7 days as a coated bulk product and a sample which was refrigerated for 7 
days as a coated bulk product was measured. Each sample was subjected to stepwise gradation exposure with a 
semiconductor laser emitting at 660 nm not applying high frequency convolution. Then, heat development was per- 
formed for 20 seconds at 120°C with ths same heat deve toping device 10. Difference in Dmin was expressed as the 
difference in measured V value of Macbeth densitometer. 

[0201] The results obtained are shown in Tables M to I-5. In Tables 1-1 , 1-4 and 1-5, samples in which gelatin Is used 
2* as the main binder In the first and second layers are shown, and in Tables 1-2 and 1*3, samples in which PVA Is used 
as the main binder in the first and second layers are shown. 



TABLE 1-1 



Series using gelatin In the first and second protective layers ' 


Sample No. 


Shape of Organic 
Acid Silver 


Alkali Ion (mmol/m a ) 


Storage Stability of 
Coated Bulk Product 


Silver Tone 
Difference 


1 (Comparison) 


Aclcular 




0.47 


L 


2 (Comparison) 


Aclcular 


NH 4 * (0.28) 


0.41 


L 


| 3 (Comparison) 


Aclcular 


NH 4 *<1,11) 


0.36 


L 


| 4 (Comparison) 


Acicular 


NH 4 * (211) 


0.42 


L 


6 (Comparison) 


Aclcular 


NH 4 + (3.B9) 


0.51 


L 


6 (Comparison) 


Scaly 




0.14 


L 


7 (Invention) 


Scary 


NH 4 + (0-28) 


0.08 


M 


8 (Invention) 


Scaly 


NH 4 +(1.11) 


0.07 


S 


9 (Invention) 


Scaly 


NH 4 * (2.11) 


0.08 


S 


10 (Comparison) 


Scaly 


NrV (3.89) 


0.16 


s 





Series using PVA in the first and second protective layers 


Sample No. 


Shape of Organic 
Acid Sliver 


AJkall Ion (mmol/m 8 ) 


Storage Stability of 
Coated Bulk Product 


Silver Tone 
Difference 


11 (Comparison) 


Acicular 




0.46 


L 


12 (Comparison) 


Aclcular 


NrV (0.2B) 


0.39 


L 


13 (Comparison) 


Acicular 


NH 4 + (1.11) 


0.38 


L 
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TABLE I-2 (continued) 



Series ueing PVA in the first and second protective (avers 


Sample No. 


Shape of Organic 
Acid Silver 


Alkali Ion (mmoi/m*) 


Storage Stability of 
Coated Bulk Product 


J Silver Tone 
Difference 


14 (Comparison) 


Aclcular 


NH 4 * (2.11) 


0.41 


L 


15 (Comparison) 


Acfcufar 


NH 4 * (3,89) 


0.50 


L 


16 (Comparison) 


Scaly 




0.13 


L 


17 (Invention) 


Scaly 


NH 4 * (0.28) 


0.06 


M 


18 (Invention) 


Scary 


NH 4 * (1,11) 


0.07 


S 


19 (Invention) 


Scary 


NrV (2,11) 


0.O7 




20 (Comparison) | Scaly 


NH 4 * (3.89) 


0.17 
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Series using PVA in the first and second protective layers - 




Sample No. 


Shape of Organic 
Acid Silver 


Alkali Ion (mmoi/m^) 


Storage Stability of 
Coated Bulk Product 


Silver Tone 
Difference 




31 (Comparison) 


Acicular 




0,47 


L 


ZB 


| 32 (Comparison) 


Aclcular 


Lf* (0,14) 


0.42 


L 




33 (Comparison) 


Acfcufar 


Li + (072) 


0.39 


L 




34 (Comparison) 


Acicular 


Ll + (2.16) 


0.44 


L | 


30 


35 (Comparison) 


Acicular 


LK (4.32) 


0.54 


L J 




36 (Comparison) 


Scaly 




0,14 


L 


| 37 (Invention) 


Scaly 


U+ (0.14) 


0.1O 


M 


| 38 (Invention) 


Scary 


Ll + (0.72) 


0.09 


S 


35 1 


39 (Invention) 


Scaly 


Lr+ (2.16) 


0.0B 






40 (Comparison) 


Scary 


Li* (4.32) 


0.2O 


— M 



40 



AS 



SO 



55 



TABLE I-4 



Series using gelatin in the first and second protective layers 



1 Sample No. 


Shape of Organic 
Acid Silver 


Alkali Ion (mmol/m*) 


Storage Stability of 
Coated Bulk Product 


Silver Tone 
Difference 


41 (Comparison) 


Acicular 




0.47 


i 


42 (Comparison) 


Acicular 


Na* (0.12) 


0.45 


L 


43 (Comparison) 


Acicular 


Na* (0.B2) 


0.32 


L 


44 (Comparison) 


Acicular 


Na+ (1,64) 


0.42 


L 


45 (Comparison) 


Acicular 


Na* (5.22) 
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47 (invention) 
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Na + (0.12) 
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Na + (0.82) 
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49 (invention) 
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Na* (1.64) 


0.09 




I 50 (Comparison) 


Scaly 


Na + (5.22) 


0.18 
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[0202] From the results in Tables 1-1, I-2, 1-3, f-4 and J-5, the effect of the present invention is apparent. Samples 
according to the present Invention are excellent fn photographic properties. 

EXAMPLE h2 

[0203] Samples were prepared in the same manner as in Example 1-1 except that SBR latex used in emulsion layers 
was not purified. The same results as In Example M were obtained. 

EXAMPLE I-3 

[0204] Samples were prepared In the same manner as in Example M except that latexes Lb1 and Lcl (equilibrium 
moisture content at 25>C 60% RH was less than 2 wt% with both Lb1 and Let) shown below were used in place of 
SBR latex used In emulsion layers. 
[0205] The same results as in Example 1-1 were obtained, 

Synthesis of Lb1 



[0206] Into a glass autoclave (TE M-V1 000, manufactured by Taiatsu Q lass Kogyo Co. , Ltd. ) were put 1 40 g of etyrsne 
280 g of distilled water, 4,44 g of a surfactant (Sandet BL, manufactured by Sanyo Kasel Co., Ltd.), and 6 g of acrylic 
acid, and the content was stirred for 1 hour In a nitrogen atmosphere. Thereafter, 54 g of 2-ethylhaxyl acrylate was 
added to the reaction mixture and the temperature was raised to 70'C, Then. 20 g of a 5 wt% aqueous ammonium 
persulfate solution was added thereto and stirring was continued for 10 hours. After stirring was finished, the temper- 
ature of the reaction vessel was bwered to room temperature, thereby a styrena-acryl latex was obtained. 1 N aqueous 
ammonia was added to this latex to adjust pH to 7.5. 
& [0207] Thus, Jatex Lb1 having an average particle diameter of 9B nm and concentration of 42 wt% was obtained 
Equilibrium moisture content of the polymer at 25»C 60% RH was 0,7 wt%. 



Synthesis of Lc1 



[0208] Into a glass autoclave (TEM-V1000, manufactured by Taiatsu Glass Kogyo Co. , Ltd.) were put 1 26 g of methyl 
methacrylat*. 260 g of distilled water, 8.2 g of a surfactant (Sandet BL, manufactured by Sanyo Kasel Co., Ltd ) and 
4 g of acrylic acid, and the content was stirred for 1 hour In a nitrogen atmosphere. Thereafter, 70 g of ethyl acrylate 
was added to the reaction mixture and the temperature was raised to 60*0. Then, 20 g of a 5 wt% aqueous potassium 
persulfate solution was added thereto and stirring was continued for 10 hours. After stirring was finished, the temper- 
ature of the reaction vessel was lowered to room temperature, thereby an acryl latex was obtained, 1 N aqueous 
ammonia was added to this latex to adjust pH to 7.5, 
[0209] Thus, latex Lc1 having en average particle diameter of 101 nm and concentration of 44 wt% was obtained 
Equilibrium moisture content of the polymer at 25"C 60% RH was 0.7 wt%. 

40 . EXAMPLE I-4 

[021 0] Samples were prepared in the same manner as In Examples M to h3 except that photosensitive silver halide 
was excluded. The obtained samples were heated to 100°C or more with a thermosensltlve type thermal head (max* 
imum temperature: 230°C). The same results as in Examples 1-1 to I-3 were obtained. 



EXAMPLE IM 

Preparation of Silver Halide Grains 1 

[021 1] To 1 ,421 ml of distilled water were added 67 ml of a 1 wt% potassium bromide solution, 8.2 ml of 1 N nitric 
acid and 21.8 g of phthalated gelatin. This mixed solution was stirred in a titanium-coated stainless reaction vessel 
with maintaining the temperature at 25*C. Solution al (37.04 g of silver nitrate was diluted with distilled water to make 
1 59 ml) and solution bl (32.6 g of potassium bromide was diluted with distilled water to make 200 ml) were prepared. 
The entire amount of solution al was added to the reaction vessel at a constant flow rate by a controlled double jet 
method with maintaining pAg at S.1 over 1 minute (solution bl was added by a controlled double jet method) Then 
30 ml of a 3.5 wt% hydrogen peroxide aqueous solution was added, further, 33.6 ml of a 3 wt% aqueous solution of 
benzimidazole was added thereto. Solution a2 (solution a1 was again diluted with distilled water to make 317.5 ml) 
and solution b2 (dipotassium hexachloroiridate was dissolved In solution b1 so as to make the concentration 1 x 10* 4 
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md per mol of the silver, diluted with distilled water to reach the final volume of 2 times of solution bl i e 400 ml) 
were prepared. The entire amount of solution a2 was added to the reaction vessel at a constant flow rate by a controlled 
double jet method with maintaining pAg at 8.1 over 10 minutes (solution b2 was added by a controlled double iet 
method). Then, 50 ml of a 0.5 wt% methanol solution of 2-mercapto-5-methylbenzlmlda2ole was added further pAa 
was lowered to 7.5 with silver nitrate. pH was adjusted with 1 N suffuric acid to 3.8. and stirring was stopped' The 
reaction solution was subjected to precipitation, desalting and washing processes, 3.5 g of deionlzed gelatin wae added 
and then 1 N sodium hydroxide was added to adjust pH to 6.0 and pAg to 9.2, thereby a silver halide dispersion was 
obtained. 

[0212] The grains in the thus-prspared silver halide emulsion were pure silver bromide grains having an averaoe 
equivalent-sphere diameter of 0.031 urn and equivalent-sphere diameter variation coefficient of 11% Grain size was 
the average of 1 , 000 grains obtained by etertron microscope. {100} face ratio of this grain was 85% accordino to the 
Kubelka-Munk method. * 

[0213) The temperature of the above emulsion was raised to 45»C with stirring, then 5 ml of a 0 6 wt% methanol 
solution of N.N'-dlhydroxy-N".N'-diethylmelamlne and 5 ml of a 3.5 wt% methanol solution of phenoxyethanol were 
added thereto, and 1 minute after. 3x 10-5 mo\ per mol of the silver of sodium benzenethiosulfonate was added Further 
2 minutes after, a solid dispersion of spectral sensitizing dye 1 (an aqueous gelatin solution) was added In an amount 
of 5X1 0* mol per mol of the silver, and further 2 minutes after. 5X10* mol per mol of the silver of a tellurium compound 
was added and the reaction solution wae subjected to ripening for 50 minutes. Immediately before completion of rlo- 
enmg, 2-mercepto-5-methylbenzlmldazole in an amount of 1x10-3 mol, and mercapto compound 1 in an amount of 
1 .1 X10* mol, each per mol of the sliver, were added to the reaction solution. The temperature was lowered to az>c 
Thus, silver halide grains 1 were prepared. 

Preparation of Silver Halide Grains 2 

?5 [0214] Phttialatedgelatln(22fl)and30mgofpc>tas8iumbromldeweredl8solvedin700mlofwater pH was adlustad 
to 5.0 at 350C. An aqueous solution (159 ml) containing 1 B.B g of silver nitrata end 0.9 g of ammonium nitrate and an 
aqueous solution containing potassium bromide and potassium iodide in molar ratio of 92/8 were added to the foreaolna 
solution by a controlled double Jet method over 10 minutes with maintaining pAg at 7.7. Subsequently. 476 ml of an 
aqueous solution containing 55.4 g of silver nitrate and 2 g of ammonium nttrate and an aqueous solution containina 
1X10* mol/liter of dipotasalum hexachlorolrldate and 1 mo/lrtar of potassium bromide were added to the foreooina 
solution by a controlled double jet method over 30 minutes with maintaining pAg at 7.7. Subsequently. 1 o of 4-hydroxv- 
6-methyM,3,3a,7-tetraazaindene was added thereto, pH was lowered and the reaction solution was subjected to co- 
agulation precipitation, and desalted. Then, 0.1 g of phenoxyethanol was added to adjust pH to 5.9 and pAo to 8 2 
thereby the formation of silver todobromide grains was terminated. The thue-obtained silver halide grains were cubic 
grains having an iodine content at core part: 8 mol%, average: 2 mor%, an average grain size of 0 005 urn a variation 
coefficient of the projected area diameter of 8%. and {1 00} face ratio of 88%. ' 
[0215] The temperature of the thus-obtained silver halide grains was raised to 60'C. Sodium thbsulfate (85 umol) 
1.1X10* mol of 2.3.4.5,6-pentafluorophenyldiphenylphosphtneeelenlde, 1.5X10* mot of a tellurium compound 
3.5X10* mol of chloroauric acid, and 2.7X10* mol of thiocyanlc acid, each per mol of the silver, were added to the 
above silver halide grains and ripened for 1 20 minutes, then quenched to 40»C. Spectral sensitizing dye 1 1n an amount 
of 1 X10-4 mol and 2-mercapto-5-methylbenzlmldazole in an amount of 5X10*» mol were added thereto, and than the 
solution was quenched to 30»C, thereby silver halide emulsion 2 was obtained. 

Preparation of ficaiv Fattv Acid 9lrvar Salt 

[0216] Behsnlc acid (87.6 g) (manufactured by Henksl Co.. trade name: Edenor C22-86R), 423 ml of distilled water 
49.2 ml of en aqueous solution containing 5 IM NaOH, end 120 ml of tert-butanol were mixed, and the mixlure was 
subjected to reaction for 1 hour at 75»C, thereby a sodium behenats solution was obtained. Apart from the sodium 
behenats solution, 206.2 ml of an aqueous solution containing 40.4 g of silver nitrate (pH 4.0) was prepared and 
maintained at 10»C. A reaction vessel containing 635 ml of distilled water and 30 ml of tert-butanol was maintained at 
30°C, with stirring the content In the reaction vessel, the entire amount of the above sodium behenats solution and the 
entire amount of the aqueous silver nitrate solution were added to the reaction vessel at a constant flow rate over 62 
minutes and 10 seconds and 60 minutes, respectively, in such a manner that only the aqueous silver nitrate solution 
was added from the start of the addition, 7 minutes and 20 seconds after the start of the addition of the aqueous silver 
nitrate solution, the addition of the sodium behenate solution was started, and only the sodium behenate solution was 
added for 9 minutes and 30 seconds after the termination of the addition of the aqueous silver nitrate solution The 
temperature in the reaction vessel was maintained at 30-C and the outer temperature was controlled so as not to 
Increase the temperature. The piping of the addition system of the sodium behenate solution was warmed by a steamed 
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jacket method, and steam aperture was adjusted so that the solution temperature at the outlet of the addition nozzle 
tip became 76 e C. The piping of the addition system of the aqueous silver nitrate solution was warmed by circulating 
chilled water in the outer pipe of the double pipe. The positions where the sodium behenate solution and the aqueous 
silver nitrate solution were added were arranged symmetrically with the stirring axle between, and the height of the 

5 position was adjusted so as not to touch the reaction solution. 

[0217] After the addition of the sodium behenate solution was finished, the reaction solution was stirred at the same 
temperature for 20 minutes and allowed to stand to lower the temperature to 25°C. The solid content was then filtered 
by suction, The solid content was washed with water until the conductivity of the filtrate reached 30 fiS/cm. Thus, a 
fatty acid silver salt was obtained. The solid content obtained was not dried and stored as a wet cake. 

10 [0218] The shape of the obtained sliver behenate particles was evaluated with an electron microscope. The obtained 
sliver behenate particles were scaly crystals having a s 0. 14 jim. b = 0,4 jim, and c = O.Q \im t on average, and variation 
coefficient of the average equivalent-sphere diameter of 15%. 

[0219] Polyvinyl alcohol (trade name: PVA-217) (7.4 g) and water were added to the wet cake of the amount corre- 
sponding to 100 g of dried solid content to make the entire amount 385 g, and then preliminarily dispersed in a horn- 
is ombcer. 

[0220] The preliminarily dispersed starting solution was treated three times using a dlsperser (trade name: Mlcro- 
ffuidlzer M-110S-EH equipped with Q10Z Interaction chamber, manufactured by Micro Fjuldex International Corp.). 
Pressure of the dlsperser was adjusted to 1,750 kg/cm*. Thus, silver behenate dispersion was obtained Cooling, 
operation was performed by Installing colled heat exchangers respectively before and after the interaction chamber 
so and setting the desired temperature of dispersion by adjusting the temperature of the cooling medium. 

Preparation of Acicular Fatty Acid Silver Salt (comparison) 

[0221] While stirring 43.8 g of behenlc acid (manufactured by Henkel Co., trade name; Edenor C22-B5R), 730 ml of 
distilled water, and 60 ml of tert-butanof at 79'C, 11 7 ml of an aqueous solution contafnlng 1 N NaOH was added 
thereto over 65 minutes and the mixture was allowed to reaction for 240 minutes. Then, 11 2.5 ml of an aqueous solution 
containing 19.2 g of silver nitrate was added thereto over 45 seconds and the solution was allowed to stand for 20 
minutes to tower the temperature to 30 B C. The solid content was then filtered by suction. The solid content was washed 
with water until the conductivity of the filtrate reached 30 uS/cm. The thus-obtained solid content was not dried and 
so treated as a wet cake, Polyvinyl alcohol (trade name: PVA-205) (7.4 g) and water were added to the wet cake of the 
amount corresponding to 100 g of dried solid content to make the entire amount 385 g, and then preliminarily dispersed 
In a homomlxer. 

[0222] The preliminarily dispersed starting solution was treated three timee using a dlsperser (trade name: Mlcro- 
fluidizer M-110S-EH equipped with G10Z Interaction chamber, manufactured by Micro Fluldex international Corp.). 

& Pressure of the disperser was adjusted to 1,750 kg/cm 2 . Thus, silver behenate dispersion B was obtained. Silver 
behenate particles contained in the thus-obtained silver behenate dispersion were acicular particles having a = 0,04 
fim, b = 0.04 jim, and c = 0.B urn, on average, and variation coefficient of 30%. Particle size was measured by Master 
Sizer X (manufactured by Malvern Instruments Ltd.). Cooling operation was performed by Installing colled heat ex- 
changers respectively before and after the interaction chamber and setting the desired temperature of dispersion by 

4o adjusting the temperature of the cooling medium. 

Preparation of 25 wt% Dispersion of Reducing Agent 

[0223] Water (1 76 g) was added to 80 g of 1 , 1 -bis(2-hydroxy-3,5-dimethylphenyl)-3 ( 5 ( 5-trimethylhexane and 64 g of 
is a 20 wt% aqueous solution of modified polyvinyl alcohol Poval MP203 (manufactured by Kuraray Co., Ltd.), and thor- 
oughly mixed to make a slurry. Zirconia beads (800 g) having an average diameter of 0.5 mm were added to a vessel 
with the above-obtained slurry and dispersed with a disperser (1/4 Q sand grinder mJH, manufactured by Imex Co., 
Ltd.) for 5 hours, thereby the dispersion of the reducing agent was obtained. The particles of the reducing agent con- 
tained in the thus-obtained reducing agent dispersion had an average particle diameter of 072 urn. 

so 

Preparation of 10 wt% Methanol Solution of Mercapto Compound 

[0224] Ten (10) grams of 3-mercapto-4-phenyl-5-heptyl-1 ,2,4-trlazole was dissolved in 90 g of methanol. 

w Preparation of 20 wt% Dispersion of Mercaoto Compound 

[0225] Water (224 g) was added to 64 g of 3-mercapto-4-phenyl-5-heptyM ,2,4-triazole and 32 g of a 20 wt% aqueous 
solution of modified polyvinyl alcohol Poval MP203 (manufactured by Kuraray Co., Ltd.), and thoroughly mixed to make 
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a slurry. Zirconia beads (800 g) having an average diameter of 0.5 mm were added to a vessel with the above^obtalned 
slurry and dispersed with a disperser (1/4 G sand grinder mill, manufactured by Imex Co,, Ltd.) for 10 hours thereby 
the dispersion of the mercapto compound was obtained. The particles of the mercapto compound contained in the 
thus-obtained mercapto compound dispersion had an average particle diameter of 0.67 um. 

Preparation of 30 wt% Dispersion of Organic PoJvhaloaan Compound 

[0226] Water (224 g) was added to 44 g of tribromomethylphenylsulfone, 44 g tribromomethylsulfonyM-pheny|-5-tri- 
decyl-1 A^triazole, 8 g of trJbromomethy W^^.S-trimethylphenylsulfonyOphenylsulfone, 0.8 g of sodium triisopropyl- 

io <x-naphthalenesulfonate, and 48 g of a 20 wt% aqueous solution of modified polyvinyl alcohol Poval MP203 (manufac- 
tured by Kuraray Co., Ltd.), and thoroughly mixed to make a slurry. Zirconia beads (BOO g) having an average diameter 
of 0.5 mm were added to a vessel with the above-obtained slurry and dispersed with a dlsperser (1/4 G sand grinder 
mill, manufactured by Imex Co. Ltd.) for 5 hours, thereby a dispersion of the organic polyhalogen compound was 
obtained. The particles of the organic polyhalogen compound contained In the Ihus-obtained polyhalogen compound 

w dispersion had an average particle diameter of 0.74 urn 

Preparation of 10 wt% Methanol Solution of Phthalazine Compound 

[0227] 8-lsopropyiphthalazlne (1 0 g) wee dissolved in 90 g of methanol and used 

Preparation of 20 vA% Dispersion of Pigment 

[0228] Water (250 g) was added to 64 g of C.I, Pigment Blue 60 and 6.4 g of Demole N (manufactured by Kao 
Corporation), and thoroughly mixed to make a slurry. Zirconia beads (800 g) having en average diameter of 0 5 mm 
w were added to a vessel with the above-obtained slurry and dispersed with a disperse (1/4 G sand grinder mill man- 
ufactured by Imex Co., Ltd.) for 25 hours, thereby the dispersion of the pigment was obtained. The particles'of the 
pigment contained In the thus-obtained pigment dispersion had an average particle diameter of 0.21 ujti. 
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Preparation of 40 wt% SBR Latex 

[0229] SBR Latex purified by ultrafiltration was obtained as follows. 

[0230] SBR latex shown below was diluted with distilled water to 1 0 times, and purified by module FS03-FC-FUY03A1 
for ultrafiltration purification (Daisen Membrane System Co., Ltd.) until the ionic conductivity became 1 5 mSfcm The 
concentration of the latex at this time was 40 wt%. 

SBR Latex 
[0231] 

Latex of -St (63)»Bu (29)-AA (3)- 
Equlllbrlum moisture content at 25*C 60% RH: 0,6 wt% 
Average particle size; 0.1 um 
Concentration: 45 wt% 
Ionic conductivity; 4.2 mS/cm 

Ionic conductivity was measured using a conductometer CM-30S (manufactured by Toa Denpa Kogyo Co Ltd ) 
and starting solution of the latex (40 wt%) was measured at 25»G ' ' 

pH: 8.2 
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Preparation of Coating Solution for Emulsion Laver (photosensitive layer) 

[0232] The above-obtained 20 wt% dispersion of pigment (1.1 g), 103 g of organic acid silver dispersion Sgofthe 
20 wt% aqueous solution of modified polyvinyl alcohol MP-203 (manufactured by Kuraray Co. , Ltd.), 25 g of the above- 
prepared 25 wt% reducing agent dispersion, 11 .5 g of the 30 wt% dispersion of organic polyhalogen compound 3 1 g 
of the 20 wt% dispersion of mercapto compound, 106 g of the 40 wt% SBR latex purified by ultrafiltration, and 8 ml of 
the 10 wt% solution of phthalazine compound were mixed, thereby an organic acid silver-containing solution was 
obtained. Sliver hallde grain emulsion 1 (5 g) and silver hallde emulsion 2 (5 g) had been thoroughly mixed, stirred for 
20 minutes, 1 0 ml of distilled water had been added thereto, and mixed with the foregoing organ ic acid sifverneontainlng 
solution Immediately before coating with a stack mixer to thereby prepare an emulsion layer coating solution This 
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coating solution was fed to a coating die as it was in a coating silver amount of 1 .4 g/m £ . 

[0233] The above emulsion layer coating solution was revealed to have viscosity of 85 (mPa-s) at 40° C (No. 1 rotor) 

measured by Model 5 viscometer (manufactured by Tokyo Keiki Co., Ltd.). 

[0234] The viscosity of the coating solution measured by RFS Fluid Spectrometer (manufactured by Rheometrics 
s Far East Co.) at 25 fi C was 1,500, 220, 70, 40, 20 (mPa-s) at shear rate of 0,1, 1, 10, 100, 1,000 (1/sec), respectively. 

Preparation of Intarlaver Coatino Solution of Emulsion Surface 

[023S] To 772 g of polyvinyl alcohol PVA-205 (manufactured by Kuraray Co., Ltd.), 0.5 g of the 20 wt% dispersion 
io of pigment, and 226 g of a 27.5 wt% solution of latex of methyl methacrylate/Btyrene/2-ethylhexyl acrylateitiydroxyethyl 
methacrylata/acryllc add copolymer (copolymerlzation weight ratio: 59/9/2B/5/1) was added 2 ml of a 5 wt% aqueous 
solution of Aerosol OT (manufactured by American Cyanamide Co.) to make an Interlayer coating solution, which waa 
coated In a coating amount of 10 rnl/m* 

[0236] The viscosity of the coating solution was 21 (mPa*) at 40 e C (No. 1 rotor) measured by Model B viscometer. 

16 

Preparation of First Protective Layer Coating Solution of Emulsion Surface 

[0237] Inert gelatin (SO g) was dissolved In water, and 6 g of a toning agent (shown in Tables 11-1 and n-2), 0.3 g of 
the 20 wt% dispersion of pigment 28 ml of 1 N sulfuric acid, and 5 ml of a 5 wt% aqueous solution of Aerosol OT 
20 (manufactured by American Cyanamide Co.) were added thereto. Vfater was added to make the total amount 1 ,000 
g, thereby a first protective layer coating solution of emulsion surface was obtained, which was coated in a coating 
amount of 30 mt/m 2 , 

[0238] The viscosity ol the coating solution was 17 (mPa-s) at 40'C (No. 1 rotor) measured by Model B viscometer 
A coating solution In which polyvinyl alcohol was used in place of gelatin was prepared, 

SB 

Preparation of Second Protective Layer Coatino Solution of Emulsion Surface 

[0239] Inert gelatin (1 00 g) was dissolved In water, and 0.2 g of the 20 wt% dispersion of pigment, 20 mi ot a 5 wt% 
solution of potassium N-perfluorooctylsutfonyl-N-propylalanine, 18 mi of a 5 wt% solution of Aerosol OT (manufactured 
30 by American Cyanamide Co.), 25 g of polymethyl methacrylate fine particles (average particle size: 4.0 u/n), 44 ml of 
1 N sulfuric acid, and 445 ml of a 4 wt% chrome alum were added thereto. Water was added to make the total amount 
2,000 g, thereby a second protective layer coating solution was obtained, which was coated In coating amount of 20 
ml/m*. 

[0240] The viscosity of the coating solution was 9 (mPa-s) at 40°C (No. 1 rotor) measured by Model B viscometer. 
35 A coating solution In which polyvinyl alcohol was used In place of gelatin and boric acid was used In place of chrome 
alum was prepared. 

Preparation of PET Support 

*o [0241] PET having an Intrinsic viscosity IV * 0.66 (measured in phenolAetrachloroethane (6/4 by weight) at 25°C) 
was obtained according to ordinary method using terephthalic acid and ethylene glycol. After the obtained PET was 
palletized and dried at 130 B C for 4 hours, melted at 300»C, extruded from T-die, and suddenly cooled, thereby an 
unstretched film having a film thickness after thermal fixation of 175 um was obtained. 

[0242] The film was stretched to 3.3 times In the machine direction with rollers having different peripheral speeds, 
*8 then 4.5 times in the transverse direction by means of a tenter. The temperatures at that time were 11 0°C and 1 30°C 
respectively. Subsequently, the film was subjected to thermal fixation at 240° C for 20 seconds, then relaxation by 4% 
in the transverse direction at the same temperature. The chuck part of the tenter was then slit, and both edges of the 
film were knurled. The film was rolled at 4 kg/cm 2 , thereby a roll of film having a thickness of 175 u/n was obtained. 

so Corona Discharge Treatment of Support Surface 

[0243] Both surfaces of the support were put under room temperat ure and corona discharge treatment was performed 
at 20 m/min with a solid state corona treating apparatus model 6KVA manufactured by Piller Co. From the reading of 
electric current/voltage, treatment applied to the support at that time was revealed to be 0.375 kV-A-min/m 2 . The fre- 
55 quency at treatment at that time waB 9.6 kHz and the gap clearance between the electrode and the dielectric roll was 
I.Bmm. 
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Preparation of Undercoated Support 

(1) Undercoatinq 

(1-1) Undareoatinp Tjayer Coating 

[0244] 
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Proscription (1) (first layer) 



Butadlena/styrene copolymer latex {solid content: 43 wt%, weight ratio of butadiene/styrene: 32/B8) 
8 wt% aqueous solution of sodium 2,4-dichloro-6-hydroxy-s-tria2ine 
1 wt% aqueous solution of sodium lauryl-benzenesulfonate 
Distilled water 



13 ml 
7 ml 
1.6 ml 
60 ml 



J 



Prescription (2) (second layer on the photosensitive layer side) 



Gelatin 

20 wt% dispersion of pigment 

Methyl cellulose (Metolosa SM15, substitution degree: 1,79 to 1.83) 
Acetic acid (concentration: 99 wt%) 
Distilled water 




Prescription (3) (second layer on the back surface side) 


SnO^Sb (9/1 by weight, average particle 

size; 0.25 |im) 

Gelatin 

Sodium dodecylbenzenesulfonate 
Sodium dihexyl-a-aulfosucclnato 


100 mg/m 2 

77 rng/m 2 
1 mg/m 2 
4mg/m* 



Preparation of Undercoated Support 

[024S] Both surfaces of the above-prepared blaxially stretched polyethylene torophthalate support having a film th Ick- 
nesa of 175 \vm were subjected to corona discharge treatment, then the above undorcoatlng solution prescript/on (1) 
was coated by means of a wire bar in a wet coating amount of 6 ml/m* (per one surface eide) and dried at 180*0 tor 
5 minutes. Subsequently, one surface (photosensitive layer side) was subjected to corona discharge treatment, then 
the above undercoatlng solution prescription (2) was coated by means of a wire bar in a wet coating amount of 9 ml/ 
m 2 and dried at 1 B0°C for 6 minutes. The back surface was coated with undercoatlng solution prescription (3) by means 
of a wire bar in a wet coating amount of 5 ml/m 2 and dried at 1 0O e C for 6 minutes. Thus, the undercoated support was 
prepared. 

Preparation of Back Coating Solution 

Preparation of Solid Fine Particle Dispersion Solution (a) of Base Precursor 

[0246] A base precursor compound 11 shown below (64 g), 28 g of a diphenytsulfone compound 12 shown below, 
and 10 g of surfactant Demol N (manufactured by Kao Corporation) were mixed with 220 ml of distilled water. The 
mixed solution was dispersed using beads In a sand mill (1/4 Gallon sand grinder mill, manufactured by fmex Co., 
Ltd.), thereby a solid fine particle co-dispersion solution (a) of the base precursor compound and the dlphenylsulfone 
compound having an average particle size of 0.2 ^m was obtained. 

Preparation of Solid Fine Particle Dispersion Solution of Dve 

[0247] Cyanine dye compound 13 shown below (9.6 g) and 6,8 g of sodium p-alkylbenzenesulfonate were mixed 
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with 305 ml of distilled water The mixed solution was dispersed using beads In a sand mill (1/4 Gallon sand grinder 
mill, manufactured by Imex Co., Ltd.), thereby a solid fine particle dispersion solution of the dye having an average 
particle size of 0.2 Jim was obtained. 

& Preparation of Antlhalatlon Layer Coating Solution 

[0248) PVA-217 (17 g), 9.6 g of polyacrylamlde, 70 g of the above solid fine particle dispersion solution (a) of the 
base precursor. 56 g of the above solid fine particle dispersion solution of the dye, 1,5 g of potymethyl methacryiate 
fine particles (average particle size: 6.5 urn), 2.2 g of sodium polyethylenosulfonate, 0.2 g of a coloring dye compound 
io 14, and 844 ml of H 2 0 were mixed. Thus, an antihaiation layer coating solution was prepared. 

Preparation of Back Surface Protective Layer Coating Solution 

[0249] To a reaction vessel maintained at 40°C wera added and mixed 50 g of PVA-117, 0.2 g of sodium polysty- 
is renesulfonate, 2.4 g of N,N'-9thylenebis(vinyl sulfone acetamlde), 1 gof sodium t-octylphenoxyathoxyethanesulfonate, 
30 mg of compound 1 5. 32 mg of C 6 F 17 S0 3 K, 64 mg of C B F 17 sp 2 N(CaH 7 )(CH a CH a O)4(CH2j4-S0 3 Na t 8.8 g of acrylic 
acid/ethyl acrylate copolymer (eopolymerlzatlon weight ratio: 5/95), and 950 ml of fyO to prepare a back surface 
protective layer coating solution. 
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Blue Dve_ Compound 14 
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Compound 15 
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35 Preparation of Photothermographic (Photosensitive) Material 

[0250} On the back side surface of the above-undercoated polyethylene teraphthalate support, antihalatron layer 
coating solution end the back surface protective layer coating solution were simultaneously coated and dried in such 
a manner that the coating amount of the solid content of the solid fine particle dye of antlhatatfon layer coating solution 
*o became 0.04 g/m 2 and the PVA coating amount of the back surface protective layer coating solution became 1 g/m* 
thereby an antlhalatton backing layer was prepared. 

[0251] The emulsion layer, the Interlayer, the first protective layer and the second protective layer were simultane- 
ously multilayer-coated by slide bead coating on the opposite side of the backing layer side in this order from the 
undercoating side, thereby photothermographic (photosensitive) material Sample was prepared, 

4* [0252] Coating speed was 1 60 m/mln. The distance between the tip of the coating die and the support was 0. 1 B mm. 
The pressure In the low pressure chamber was set tower than atmospheric pressure by 392 Pa. In the subsequent 
chilling zone, air of dry-bulb temperature of 1B°C and wet-bulb temperature of 12°C was blown for 30 seconds. After 
the coating solution was dried, dry air of dry-bulb temperature of 30 e C and wet-bulb temperature of IB'C was blown 
at helical floating type drying zone for 200 seconds. The sample was then passed through drying zone at 70°C for 30 

w seconds, and then cooled to 25 q C, thereby the solvent In the coating solution was evaporated. In the chilling zon e and 
drying zone, the average wind speed was 7 m/sec. 

Evaluation of Silver Tone Due to Variation of Heat Development Condition 

55 [0253] The sample of photothermographic photosensitive material prepared was subjected to stepwise gradation 
exposure with laser beams vertically multiplied by applying high frequency convolution using a semiconductor laser 
emitting at 660 nm. Then, heat development was performed for 20 seconds at temperatures of 117 9 C, 120 6 C and 
123°C with heat developing device 1 0of a plate heater type described in Pig. 1 in JP-A-11-1 33572, and the difference 
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of silver tone due to variation of heat development condition was evaluated visually according to the following criteria 
The sample wee deodorized with matal mesh and an active carbon filter. 

L; Difference of silver tone due to temperature condition is large and Impracticable. 

M: Difference of silver tone due to temperature condition is observed but in allowable range, 

S; Difference of silver tone due to temperature condition is not observed and good. 

Evaluation of Storage Stability 



[0254] 

was allowed 



Difference in Dmln between the sample of the prepared photothermographic photosensitive material which 
*ed to stand at 35°C 70% RH for 7 days and a sample which was refrigerated for 7 days was measured Each 
sample was subjected to stepwise gradation exposure with a semiconductor laser emitting at 660 nm not applying hloh 
frequency convolution. Then, heat development was performed for 20 seconds at 120°C with the same heat developing 
device 10. Difference In Dmin was expressed as the difference In measured V value of Macbeth densitometer 
10255] The results obtained are shown In Tables ll-t and 11-2. In Table 11-1 , samples In which gelatin is used as the 
main binder in the first and second layers are shown, and in Table II-2, samples in which PVA is used as the main 
binder in the first and second layers are shown. 



TABLE IM 



Series using gelatin In the first and second protective layers 
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TABLE ll-g 
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| Series using PVA in the first and second protective layers 


| Sample No, 


Shape of Silver 
Be hen ate 


Toning Agent 


Storage Stability 


Silver Tons Difference 


U 201 (Comparison) 


Acicular 


Phthalic acid 


0 3S 


i 

L 


1 202 fComoarlson) 


Acicular 


Ammonium ohthalate 


n Qfl 


L 


11 203 fConnnarlfiOfi\ 


Acicular 


MVAJ'MIM y\ III ISICbIB 


U. 


L 


1 204 /fjomnnriaflnl 

ii L vywi i ikjQi iyvi 1 J 


Acicular 


PntflRBium nhtHalata 
f^ULaeoiuni ^HllMaialo 


U.oO 


L 


11 205 fC&rriDfifiaon^ 

H bW ^VVi ' if/**' jqwi i y 


Acicular 


1 w 




i 

L 


if £UD {i^ornpeirtwn^ 


MGICUlai 


1 A 
1-4 


0.3o 


L 








0.37 


* 

I 


&UO (UQmPanSOnj 




rnxnanc acio 


0.11 


I 


9HQ /Inv/ontinnS 
£UO ^ji i vol mm 




Miiif iiyniurn pninaiaio 


o.oo 


S 




ounty 


boo mm pninaiai© 


U.07 


M 


211 (Invention) 


Scaly 


Potassium phthalate 


0.07 


M 

ITI 


212 (Invention) 


Scaly 


Lithium phthalate 


0.07 


M 


213 (Invention) 


Scaly 


1-3 


0.05 


S 


214 (Invention) 


Scaly 


1-4 


0.07 


M [ 


215 (Invention) 


Scaly 


1-11 


0.07 




216 (Invention) 


Scaly 


I-6 


0X7 


M 1 


217 (Invention) 


Scaly 


I-22 


0.06 


S 


218 (Invention) 


Scafy 


1-13 


0.06 


S 



1$ 
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[0266] From the results In Tables IM and IU2, the effect of the present invention le apparent. Samples according to 
35 the present invention are excellent In photographic propertied. 



EXAMPLEJf-g 



[0257] Samples were prepared In the same manner as In Examples H-1 except that the content of stearic acid was 
40 varied (shown in Table 11-3) when scaly organic acid silver was prepared, and evaluated In the same manner aa In 
Example 11-1. The results obtained are shown in Table II-3. In any sample, PVA was used as the main binder in the 
first and second protective layers. 



TABLE il-3 



Series using PVA in the first and second protective layers | 


Sample No, 


Content of Silver 
Behenate (mol%) 
(remaining is silver 
stearate) 


Toning Agent 


Storage Stability 


Silver Tone Difference I 


301 (Comparison) 


100 


Phthalic acid 


0.11 


L 


302 (Invent ton) 


100 


Ammonium phthalate 


0.08 


S 


303 (Invention) 


100 


Sodium phthalate 


0.07 


M 


304 (Invention) 


100 


I-3 


0.06 


S 


305 (Invention) 


100 


1-11 


0.06 


M 
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TABLE I J-3 (continue) 



Series using PVA in the first and second protective layers " 


Sample No. 


Content of Silver 
Benenata (moi%) 
(remaining la silver 
stearate) 


Toning Agent 


Storage Stability 


Silver Tone Difference 


306 (Comparison) 


95 


Phthalic acid 


0,12 


L 


307 (Invention) 


95 


Ammonium phthaiate 


0>07 


S 


308 (Invention) 


95 


Sodium phthaiate 


0.08 


M 


309 (Invention) 


95 


1-3 


0.07 


S 


310 (Invention) 


95 


1-11 


0,07 


M 


311 (Comparison) 


65 


Phthalic acid 


0.26 


s 


312 (Invention) 


85 


Ammonium phthaiate 


O ( 20 


s 


313 (invention) 


85 


Sodium phthaiate 


0.22 


S 


314 (Invention) 


B5. 


l*3 


0.20 


S 


315 (Invention) 


85 


M1 


O.20 


s 


31$ (Comparison) 


75 


Phthalic acid 


0.38 




317 (Invention) 


75 


Ammonium phthaiate 


0.32 


— 1 — 


31 B (Invention) 


75 


Sodium phthaiate 


0,31 


5 


319 (Invention) 


75 


I-3 


0.31 


S 


320 (Invention) 


75 


M1 


0.31 


• 



[0268] The results in Table II-3 indicate that the storage stability Is Improved by Increasing the content of silver 
behenate. 



EXAMPLE II-3 

$s 

[02S9] Samples were prepared in the same manner as in Examples 11-1 and II-2 except that SBR latex used in 
emulsion layers was not purified. 

[0280] The same results as In Examples II-1 and 11-2 were obtained. 
40 EXAMPLE 11-4 

[0261] Samples were prepared In the same manner as In Example 11-1 except that latexes Lb1 and Lc1 (equilibrium 
moisture content at 25°C 60% RH waa less than 2 wt% with both Lb! and Lc1) shown below were used In place of 
SBR latex Used in emulsion layers, 
46 [0262] The same results as in Example IM were obtained 

Synthesis of Lb1 

[0263] Into a glass autoclave (TEM-V1 000, manufactured by Talatsu Glass Kogyo Co., Ltd.) were put 1 40 g of etyrene, 
&o 280 g of distilled water, 4.44 g of a surfactant (Sandet BL, manufactured by Sanyo Kasel Co., Ltd.), and 6 g of acrylic 
acid, and the content was stirred for 1 hour In a nitrogen atmosphere. Thereafter, 54 g of 2-ethylhexyl acrylate was 
added to the reaction mixture and the temperature was raised to 70 B C. Then, 20 g of a 5 wt% aqueous ammonium 
persulfate solution was added thereto and stirring was continued for 10 hours. After stirring was finished, the temper- 
ature of the reaction vessel was lowered to room temperature, thereby a styrene-acryl latex was obtained. 1 N aqueous 
w ammonia was added to this latex to adjust pH to 7.5. 

[02B4] Thus, iatex Lb1 having an average particle diameter of 98 nm and concentration of 42 wt% was obtained. 
Equilibrium moisture content of the polymer at 25 6 C 80% RH was 0.7 wt%. 
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Synthesis of Ld 

[0266] Into a glass autoclave (TEM-V10QO, manufactured by T^latsu Glass Kogyo Co., Ltd.) were put 126 g of methyl 
methacrylate, 2B0 g of distilled water, 8,2 g of a surfactant (Sandet BL, manufactured by Sanyo Kasei Co., Ltd.), and 

s 4 g of acrylic acid, and the content was stirred for 1 hour Jn a nitrogen atmosphere. Thereafter, 70 g of ethyl acrylate 
was added to the reaction mixture and the temperature was raised to B0°C. Then, 20 g of a 6 wt% aqueous potassium 
persulfate solution was added thereto and stirring was continued for 10 hours. After stirring was finished, the temper- 
ature of the reaction vessel was lowered to room temperature, thereby an acryl latex was obtained. 1 N aqueous 
ammonia was added to this latex to adjust pH to 7.5. 

10 [0266] Thus, latex Lc1 having an average particle diameter of 101 nm and concentration of 44 wt% was obtained. 
Equilibrium moisture content of the polymer at 25°C 60% RH was 0.7 wt%. 

EXAMPLE 11-5 

1$ [0267] Samples were prepared in the same manner as in Examples il-1 to II-4 except that photosensitive silver hallde 
was excluded The obtained samples were heated to 100»C or more with a thermosensitive type thermal head (max- 
imum temperature: 230°C). The same results as in Examples 11-1 to I J -4 were obtained. 

EFFECT OF THE INVENTION 

20 

[0268] According to the method of the present Invention, the storage stability of a coated bulk product and silver tone 
can be improved. 



** Claim* 

1. An Image-recording material which has at least on one surface side of a support a thermosensitive recording 
element containing a scaly organic acid silver salt, a reducing agent for a silver ion, and a binder, or a photosensitive 
recording element containing a scaly organic acid sliver salt, a reducing agent for a silver ion, photosensitive silver 

ft? halide, and a binder, wherein the NH 4 + content of all the layers on the surface side of the support which has the 
thermosensitive or photosensitive recording element is from 0.06 to 3.4 mmol as the coating amount per m 2 of the 
support. 

2. The material as claimed In claim 1, wherein the NrV content Is from 0.65 to 2.8 mmol as the coating amount per 
35 m e of the support. 

3. The material as claimed in claim 1 or 2, wherein the alkali metal ion content of all the layers on the surface side 
of the support which has the thsnmosensltlve or photosensitive recording element is from 0.05 to 3.6 mmol as the 
coating amount per m 2 of the support. 

40 

4. The material as claimed In claim 3, wherein the alkali metal ion content Is from 0,59 to 3.0 mmol as the coating 
amount per rri 2 of the support. 

6. The material as claimed in claim 3 or 4, wherein said alkali metal ion is Lh-, Na+ or . 

46 

6. The material ae claimed In any of claims 3 to 5, wherein the ratio of the contents of said alkali metal Ion and NH4* 
is in molar ratio of (NH 4 +)/(alkall metal ion) of from 0.01 to 30. 

7* The material as claimed in any of claims 3 to 6, wherein the ratio of (NH 4 + )/(alkali metal Ion) Is from 0,1 to 20. 

60 

8. The material as claimed in any of claims 3 to 6, wherein the ratio of (NH 4 + V(alkali metal ion) Is from 0.6 to 5. 

9, The material as claimed in any claims 1 to 8, wherein the layer containing a scaly organic acid sliver salt further 
contains a phthallc acid compound represented by formula (I): 

$6 
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(LOnj— C0 2 (M) 1/k 
Bf y "(L 2 ) n — C0 2 (M) lA 



(I) 




10. The material as claimed in claim 9, wherein M In formula (I) represents an ammonium Ion. an alkali metal Ion, an 
alkaline earth metal Ion, an aluminum ion, a zinc Ion, an ionic polymer, an organic compound having reverse 
charge, or a metal complex ion. 



1 1 * The material aa claimed in any of claims 1 to 1 0, wherein the silver behenate add content of 
salt is 92 mol% or more. 



the organic acid silver 



12. The material as claimed in any of claims 1 to 11, wherein the layer containing the scaly organic acid silver salt is 
formed by coating a coating solution In which 30% by weight or more of the solvent l$ occupied by water, and then 
drying, and the main binder of this layer Is a polymer having an equilibrium moisture content at 26°C 60% RH of 
2% by weight or less. 

1 3. The material as claimed in any of claims 1 to 1 2, wherein the material contains a photosensitive recording element. 

14. The material as claimed in claim 13, wherein the material has two or more constitutional layers including said 
photosensitive recording element on the earns surface side of the support on which said photosensitive recording 
element Is provided and these two or more constitutional layers are simultaneously coated, 



so 



ss 
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